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1.9.1   Cameras 

 

Possession or use of cameras on Government property is forbidden without 

prior written approval by the Security Officer or his designated 

representative. Requests for possession and/or use of cameras on Government 

property shall be in writing to the Security Office via the Contracting 

Officer and contain sufficient information to provide requirements for the 

use of photographic equipment. 

 

1.10   EQUIPMENT ON THE PROJECT SITE 

 

The Contractor shall cover equipment that is to remain in place within the 

area of contract operations and protect it against damage or loss. The 

Contractor shall store equipment that is removed in performance of work 

where directed or reuse in work as required by drawings and specifications. 

Equipment temporarily removed shall be protected, cleaned and replaced equal 

to its condition prior to starting work. Security for equipment or material 

that is to be reused and is removed for temporary storage shall be the sole 

responsibility of the Contractor. 

 

1.10.1   Equipment History 

 

a. If any equipment is to be furnished by the Contractor under the 

contract, the Contractor shall be required to furnish the necessary 

information on all equipment installed such as compressors, boiler, 

air conditioners, doors, elevators, fans, fuel and solvent 

dispensers, heaters, generators, kitchen equipment, drinking 

fountains, motors, emergency lighting, pumps, refrigerators, 

sprinklers/fire alarm systems, fire hydrants, dehumidifying units, 

valves, water heaters, transformers or whatever may apply under the 

contract. The following information on each piece of equipment shall 

be required on equipment history forms furnished under this 

contract: 

 

   (i) Building number 

  (ii) Manufacture number 

 (iii) Year of manufacture 

  (iv) Manufacturer model number 

   (v) Description of equipment 

  (vi) Serial number 

 (vii) Location in building  

 (viii) Size 

  (ix) Unit of measure 

   (x) Date installed  

  (xi) Cost 

 (xii) Warranty information 

 

b. Copies of these forms will be available from the Contracting 

Officer's Representative. In addition to furnishing information on 

the equipment installed, the Contractor shall be entirely 

responsible for painting a four character identification number on 

each piece of equipment installed. The identification numbers shall 

be obtained from the COR and painted on the equipment as directed. 

Color of paint for identification numbers shall be selected by the 

COR. Identification numbers must be applied using stencils and free 

from smudges. The identification letters will vary dependent upon 

the piece of equipment being marked. Generally, two inch height for 
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1.5.2 General Notes 
1.5.2.1 Office area ductwork shall occur during non-day shifts as indicated 

in the Phasing Plan.  At the start of each shift, contractor shall 

cover all furniture, bookshelves, filing cabinets, etc. to protect 

them from dust and debris.  At the end of the shift, all items shall 

be uncovered.  Contractor shall clean all debris and dust and remove 

tools, equipment, parts, etc.  Ceiling tiles may be left out until 

construction is complete.  Light fixtures shall remain in the grid. 

1.5.2.2 Contractor shall remove and store ceiling tiles and ceiling grid as 

required to perform work.  Ceiling grid and tiles shall be 

reinstalled after work has been completed.  Contractor shall replace 

damaged materials at no additional cost the Government. 

 

1.6   ENVIRONMENTAL PROTECTION 

 

1.6.1   Solid, Liquid and Gaseous Contaminants 

 

The Contractor shall be responsible for the proper disposal of all solid, 

liquid and gaseous contaminants in accordance with all local codes and 

regulations, together with the following requirements: 

  

a.   Discharge gaseous contaminants so that they will be sufficiently 

diluted with fresh air to reduce the toxicity to an acceptable 

level. 

  

b.   Liquid contaminants may, subject to local utility standards, be 

diluted with water to a level of quality acceptable in the local 

sewer system, or shall be disposed of in approved vessels at 

approved sites. 

 

1.6.2   Disposal of Refuse 

 

Refuse shall be disposed of off site and in accordance with local, state and 

federal regulations. 

 

1.6.3   Covered Chutes 

 

All chutes for refuse, and the like, shall be covered or of such a design to 

fully confine the material to prevent the dissemination of dust. 

 

1.7   CONSTRUCTION SITE MAINTENANCE 

 

All supplies and equipment on the project site shall be stored so as to 

preclude mechanical and climatic damage. The project site shall be 

maintained in a neat and orderly manner. 

 

1.8   NOISE CONTROL 

 

The Contractor shall comply with all applicable state and local laws, 

ordinances and regulations relative to noise control. 

 

1.9   SECURITY 

 

The Contractor shall provide adequate protection for all parts of the 

building wherever work under this contract is performed. 
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the characters will be sufficient. The Government reserves the right 

to withhold payment until equipment history forms are received and 

identification numbers are painted on all new equipment. 

 

1.11   TRUCKING 

 

The Contractor shall load all trucks leaving the site with loose debris in a 

manner that will prevent dropping of materials on streets. The Contractor 

shall fasten suitable tarpaulins over the load before they enter surrounding 

streets. 

 

1.12   TOILET FACILITIES 

 

Unless otherwise stated in the Request for Proposal, Contractor's personnel 

will be permitted to use toilet facilities on the premises subject to 

regulation and control of the Contracting Officer or his designated 

representative. 

 

1.13   ELEVATORS 

 

Any temporary use of an existing elevator shall be by arrangement with the 

COR and subject to his controls. Such use will be of an intermittent nature. 

The Contractor shall provide and maintain suitable and adequate protection 

covering for the elevator machinery, the hatchway entrance, and the interior 

of the elevator during the period of temporary use. Loads in excess of the 

rated capacity of the elevator will not be permitted. The Government will 

bear the cost of the electrical current for the operation of the elevator. 

On completion of the work, the Contractor shall remove the protection 

coverings together with any resultant dirt and debris, and leave the 

equipment in a condition equal to that in which he found it. 

 

1.14   SAFETY AND HEALTH 

 

1.14.1   General 

 

a. Applicable Publications: The publications listed below form a part 

of this specification to the extent referenced. The publications are 

referred to in the text by basic designation only. 

 

b. Code of Federal Regulations (CFR) 

 

OSHA General Industry Safety and Health Standards (29 CFR 1910), 

Publication V2206; OSHA Construction Industry Standards (29 CFR 

1926). One source of these regulations is OSHA Publication 2207, 

which includes a combination of both Parts 1910 and 1926 as they 

relate to construction safety and health. It is for sale by the 

Superintendent of Documents, U.S. Government Printing Office, 

Washington, DC 20402. 

  

National Emission Standards for Hazardous Air Pollutants (40 CFR, 

Part 61). 

  

Federal Standard (Fed Std): Material Safety Data Sheets 313A 

 

Safety and Health Requirements Manual. EM 385-1-1 

 

Use of Asbestos Containing Material. ETL 1110-1-118 
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SECTION 01011 

 

 SPECIAL REQUIREMENTS  

 

PART 1   GENERAL 

 

1.1   WORK COVERED BY CONTRACT DOCUMENTS 

 

1.1.1   Project Description 

The work includes the project described in the Request for Proposal, task 

order and incidental related work. 

 

1.1.2   Location 

The work shall be located at the Defense Distribution Depot Susquehanna, New 

Cumberland, Pennsylvania, approximately as indicated.  The exact location 

will be shown by the Contracting Officer. 

 

1.2   SUBMITTALS 

 

Government approval is required for the submittals with a "G" designation; 

submittals without a "G" designation are for information only. The following 

shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

List of Schedule of Values 

 

List of Recycled Materials to be used on the project  

 

SD-11 Closeout Submittals 

 

Dollar Value and Content of Recycled Materials 

 

1.3   EXISTING WORK 

 

In addition to FAR 52.236-9, Protection of Existing Vegetation, Structures, 

Equipment, Utilities, and Improvements: 

 

a.   Remove or alter existing work in such a manner as to prevent injury 

or damage to any portions of the existing work which remain. 

 

b.   Repair or replace portions of existing work which have been altered 

during construction operations to match existing or adjoining work, 

as approved by the Contracting Officer.  At the completion of 

operations, existing work shall be in a condition equal to or better 

than that which existed before new work started. 

 

1.4   LOCATION OF UNDERGROUND FACILITIES – NOT USED 

 

 

1.5 PROJECT PHASING PLAN 

1.5.1 Electrical Outages – Potential electrical outages that cause the entire 
building to shut-down must occur on weekends (unless directed 

otherwise) and in accordance with specifications.  Coordination with 

Contracting Office’s Representative (COR) must be approved in advance. 

Contractor to submit requests as soon as possible and provide alternate 

dates to accommodate critical base functions. 
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Policy and Guidelines for Asbestos Management. DA Circular 40-834 

 

1.14.2   Work Covered by This Section 

 

This section is applicable to all work covered by this contract. 

 

1.14.3   Definition of Hazardous Materials 

 

Refer to hazardous and toxic materials/substances included in Subparts H and 

Z of 29 CFR 1910; and to others as additionally defined in Fed Std 313. 

Those most commonly encountered include asbestos, polychlorinated biphenyls 

(PCBs), explosives, and radioactive material, but may include others. The 

most likely products to contain asbestos are sprayed-on fireproofing, 

insulation, boiler lagging, and pipe covering. 

 

1.14.4   Asbestos 

 

a. THE CONTRACTOR IS WARNED THAT EXPOSURE TO AIRBORNE ASBESTOS HAS BEEN 

ASSOCIATED WITH FOUR DISEASES: LUNG CANCER, CERTAIN GASTROINTESTINAL 

CANCERS, PLEURAL OR PERITONEAL MESOTHELIOMA AND ASBESTOSIS. Studies 

indicate there are significantly increased health dangers to persons 

exposed to asbestos who smoke, and further, to family members and 

other persons who become indirectly exposed as a result of the 

exposed worker bringing asbestos-laden work clothing home to be 

laundered. 

 

b. The Contractor is advised that friable and/or nonfriable asbestos-

containing material may be encountered in area(s) where contract 

work is to be performed. Friable asbestos-containing material means 

any material that contains more than one percent asbestos by weight 

that hand pressure can crumble, pulverize or reduce to powder when 

dry. Nonfriable asbestos-containing materials are materials in which 

asbestos fibers are bound by a matrix material, saturant, impregnant 

or coating. Nonfriable asbestos-containing materials do not normally 

release airborne asbestos fiber during routine handling and end use. 

However, excessive fiber concentrations may be produced during 

uncontrolled abrading, sanding, drilling, cutting, machining, 

removal, demolition or other similar activities. 

 

c. Care must be taken to avoid releasing, or causing to be released, 

asbestos fibers into the atmosphere where they may be inhaled or 

ingested. The Occupational Safety and Health Administration (OSHA) 

has set standards at 29 CFR 1910.1001 for exposure to airborne 

concentrations of asbestos fibers, methods of compliance, medical 

surveillance, housekeeping procedures and others measures must be 

taken when working with or around asbestos-containing materials. 29 

CFR 1910.1001 has been identified as applicable to construction (29 

CFR 1926.55 gases, vapors, fumes, dusts and mists). The 

Environmental Protection Agency (EPA) has established standards at 

40 CFR 61.140-156 for the control of asbestos emissions to the 

environment and the handling and disposal of asbestos wastes. 

 

d. Friable asbestos containing materials are not permitted by current 

criteria and shall not be used in new construction or modification 

projects (ETL 1110-1-118, 27 MAY 1983). Plans and specifications for 

all new construction and modification projects will be reviewed to 
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insure that the use of friable asbestos-containing materials is not 

called for. 

 

e. Maintenance, modification or demolition activities where exposure to 

asbestos dust may occur from previously installed friable or 

nonfriable asbestos-containing material will be identified. All 

precautions, to include proper work practices, medical surveillance, 

respiratory protection, industrial hygiene and environmental 

protection requirements of OSHA (29 CFR 1910.1001), EPA (40 CFR 

61.140-156) and DA Circular 40-83-4, as applicable, shall be 

strictly adhered to. 

 

1.14.5   Safety Assurance 

 

a.  Preconstruction Safety Meeting: Representatives of the Contractor 

shall meet with the Contracting Officer and his representative(s) 

prior to the start of repair, alteration or construction activities 

for the purpose of reviewing the Contractor's safety and health 

programs and discussing implementation of all safety and health 

provisions pertinent to the work to be performed under the contract. 

The Contractor shall be prepared to discuss, in detail, the measures 

he intends to take in order to control any unsafe or unhealthy 

conditions associated with the work to be performed under the 

contract. This meeting may be held in conjunction with the 

preconstruction conference, if so directed by the Contracting 

Officer. The conduct of the meeting is not contingent upon a general 

preconstruction meeting. The level of detail for the safety meeting 

is dependent upon the nature of the work and the potential inherent 

hazards. The Contractor's principal on-site representative(s), the 

general superintendent and his safety representative(s) shall attend 

this meeting. 

 

b.  Compliance With Regulations: All work, including the handling of 

hazardous materials or the disturbance or dismantling of structures 

containing hazardous materials shall comply with the applicable 

requirements of 29 CFR 1926/1910. Work involving the disturbance or 

dismantling of asbestos or asbestos containing materials; the 

demolition of structures containing asbestos; and/or the disposal 

and removal of asbestos, shall also comply with the requirements of 

40 CFR, Part 61, Subparts A and B, ETL 1110-1-118 and DA Circular 

40-83-4. All work shall comply with applicable state and municipal 

safety and health requirements. Where there is a conflict between 

applicable regulations, the most stringent shall apply. 

 

c.  Contractor Responsibility: The Contractor shall assume full 

responsibility and liability for compliance with all applicable 

regulations pertaining to the health and safety of personnel during 

the execution of work, and shall hold the Government harmless for 

any action on his part or that of his employees or subcontractors, 

which results in illness, injury or death. 

 

d.  Inspections, Tests and Reports: The required inspections, tests and 

reports made by the Contractor, subcontractors, specially trained 

technicians, equipment manufacturers, and others as required, shall 

be at the Contractor's expense for line items used during the 

contract. 
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(1)  Materials and Equipment: Special features, devices, equipment, 

clothing and similar items used by the Contractor in the 

execution of work shall comply with the applicable regulations. 

  

(2)  Hazardous Materials: The Contractor shall bring to the attention 

of the Contracting Officer any material suspected of being 

hazardous which he encounters during execution of the work. A 

determination will be made by the Contracting Officer as to 

whether the Contractor shall perform tests to determine if the 

material is hazardous. If the Contracting Officer directs the 

Contractor to perform tests, and/or if the material is found 

hazardous and additional protective measures are needed, a 

contract change may be required subject to equitable adjustment 

under the terms of the contract. 

  

1.14.6   Recording and Preserving Historical and Archeological Finds 

 

All items having an apparent historical or archeological interest which are 

discovered in the course of any construction activities shall be carefully 

preserved. The Contractor shall leave the archeological find undisturbed and 

shall immediately report the find to the Contracting Officer so that the 

proper authorities may be notified. 

 

1.14.7   Contractor Staff 

 

The Contractor shall be required to maintain a qualified Engineer staff and 

a dedicated Quality Control position to respond to requirements set forth in 

this solicitation. The Contractor will not be required to provide an onsite 

trailer for use as office space during the term of the contract. 

 

1.14.8   Utilities (Work Related) 

 

a.   When available, water and electrical services may be used in this 

work at no cost to the Contractor. The Contractor shall make 

arrangements for such services with the Contracting Officer or his 

designated representative. 

 

b.   All temporary outages of any utility services required for the 

performance of work shall be scheduled with the Contracting 

Officer's Representative (COR) no less than 3 working days in 

advance of such outages unless otherwise specified in the Task 

Order. 

 

1.14.9   Standards of Conduct 

 

All Defense Logistics Agency (DLA), Higher Headquarters and Depot 

regulations pertaining to conduct shall be adhered to by Contractor 

personnel. Good conduct and judgment is expected of all people entering the 

installations. Fighting, profane language, reckless driving or failure to 

respond to direct orders from any depot employee acting in an official 

capacity (i.e., Security Guards or Firemen) shall be sufficient reason to 

remove the disorderly individual from the Depot. A list of Depot rules and 

regulations will be provided to the Contractor during the preconstruction 

meeting by the Security Office representative. 

 

1.14.10   Additional Requirements 

 



 Section 01011   Page 8 

Refer to Section 01525 SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS.  

 

1.15   SHOP DRAWING REQUIREMENTS 

 

The Contractor will be required to bring all shop drawings to the 

preconstruction meeting. This meeting will be scheduled a few weeks after 

award to allow the Contractor time to assemble the shop drawings. Shop 

drawings not provided at the preconstruction meeting are to be identified in 

the project submittal schedule. 

 

1.16   BUY RECYCLE PROGRAM  

 

1.16.1   Mandated Requirements 

 

The Contractor shall comply with Public Law 42 U.S.C. 6962, Resource 

Conservation and Recovery Act, 1994 Resource Conservation and Recovery Act 

(RCRA) and Presidential Executive Order 12873, Federal Acquisition 

Recycling, and Waste Prevention, 22 October 1993, relating to specific 

designated items in this contract for which recycle content standards have 

been established. Compliance with this program does not relieve the 

Contractor from meeting all other specification requirements. 

 

1.16.2   Administrative Requirements 

 

Where possible the contractor shall in performance of the daily activities 

associated with the contract assignment utilize products containing recycled 

components in the following categories:   

 

 a.   Paper and Paper Products 

 b.   Lubricating Oils Containing Re-refined Oil 

 c.   Retread Tires 

 d.   Transportation (traffic control) Products 

 e.   Non-Paper Office Products 

 

1.17   PAYMENTS AND SCHEDULE OF VALUES 

 

1.17.1   Schedule of Values 

 

The Contractor shall submit a schedule of values of the Work including 

quantities and unit prices, aggregating the Contract Price. This provision 

applies to lump sum contracts and to lump sum items in unit price contracts. 

This schedule shall be satisfactory in form and substance to the Contracting 

Officer and shall subdivide the Work into component parts in sufficient 

detail to serve as the basis for progress payments during construction. Upon 

approval of the schedule of values by the Contracting Officer, it shall be 

incorporated into the form of application for payment furnished to the 

Contracting Officer. The schedule shall indicate the percent of work 

completed for each component during the payment period. No payments will be 

made until the schedule of values has been submitted and approved by the 

Contracting Officer. 

 

1.17.2   Application for Payment 

 

The date for presentation of monthly applications for progress payments to 

the Depot shall be established at the preconstruction conference and will 

govern all such applications unless modified by the Depot and the Contractor 

at least twenty days prior thereto. 
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1.18 CONSTRUCTION PROGRESS SCHEDULE 

 

The Contractor shall prepare and submit a construction progress schedule in 

accordance with Section 01320, PROJECT SCHEDULE.  

 

PART 2   PRODUCTS 

 

2.1   BUY RECYCLED MATERIALS 

 

The Contractor shall certify the products purchased under the terms of the 

contract meet the minimum recycle material standards for each item. The 

Contractor shall submit a list of the applicable materials to be procured 

with recycled material content for each delivery order assignment and submit 

with the preconstruction documents The materials in this contract that fall 

under this program are listed below.  

 

1.   Latex Paint - Section 09900 

2.  Thermal Insulation for Mechanical Systems – Sections 02546 and 

15080 

 

Prior to application for final payment, the Contractor shall provide a 

report to the COR specifying the dollar value of items purchased that are 

manufactured with recycled content and the percentage of recycled content 

for each items. 

 

PART 3   EXECUTION 

 

Not used. 

 

-- End of Section -- 
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SECTION 01140 

 

WORK RESTRICTIONS 

 

PART 1   GENERAL 

 

1.1   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Completed Special Access Determination Form; G 

 

1.2   SPECIAL SCHEDULING REQUIREMENTS 

 

a.  The DDSP base and worksites will remain in operation during the 

entire construction period.  The Contractor shall conduct his 

operations so as to cause the least possible interference with 

normal operations of the activity. 

 

b.  Permission to interrupt any Activity roads and/or utility 

service shall be requested in writing a minimum of 7 calendar 

days prior to the desired date of interruption.   

 

c.  The work under this contract requires special attention to the 

scheduling and conduct of the work in connection with existing 

operations.  Identify on the construction schedule each factor 

which constitutes a potential interruption to operations.  

 

d. Work will be phased to reduce interruption to office functions.  

Contractor shall provide a phasing schedule which shall be 

updated on a weekly basis.  Work that will interrupt office 

functions such as demolition, ductwork replacement, piping 

installation, etc. shall be performed at night.  The office 

spaces will be returned to normal by the end of each work 

shift.  Ceiling tiles may be left out during construction.  

Lights must be left in and be functional. 

 

1.3   CONTRACTOR ACCESS AND USE OF PREMISES 

 

1.3.1   Activity Regulations 

 

Ensure that Contractor personnel employed on the Activity become familiar 

with and obey Activity regulations including safety, fire, traffic and 

security regulations.  Keep within the limits of the work and avenues of 

ingress and egress.  To minimize traffic congestion, delivery of materials 

shall be outside of peak traffic hours (6:30 to 8:00 a.m. and 3:30 to 5:00 

p.m.) unless otherwise approved by the Contracting Officer.  Wear hard hats 

in designated areas.  Do not enter any restricted areas unless required to 

do so and until cleared for such entry.  The Contractor's equipment shall be 

conspicuously marked for identification.  
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1.3.2   Working Hours 

 

Regular working hours shall consist of an 8 1/2 hour period established by 

the Contracting Officer, normally Monday through Friday, 7:30 a.m. to 4:30 

p.m., excluding Government holidays. 

 

1.3.3   Work Outside Regular Hours 

 

Work outside regular working hours requires Contracting Officer approval.  

Make application 7 calendar days prior to such work to allow arrangements to 

be made by the Government for inspecting the work in progress, giving the 

specific dates, hours, location, type of work to be performed, contract 

number and project title.  Based on the justification provided, the 

Contracting Officer may approve work outside regular hours.  During periods 

of darkness, the different parts of the work shall be lighted in a manner 

approved by the Contracting Officer.  Make utility cutovers after normal 

working hours or on Saturdays, Sundays, and Government holidays unless 

directed otherwise.  

 

1.3.4   Occupied and Existing Building(s) 

 

The Contractor shall be working in an existing building and around existing 

buildings which are occupied. 

 

The existing buildings and their contents shall be kept secure at all times.  

Provide temporary closures as required to maintain security as directed by 

the Contracting Officer. 

 

Provide dust covers or protective enclosures to protect existing work that 

remains and Government material located in the work area during the 

construction period. 

 

Relocate movable furniture away from the Contractor's working area as 

required to perform the work, protect the furniture, and replace the 

furniture in its original location(s) upon completion of the work.  Leave 

attached equipment in place, and protect it against damage, or temporarily 

disconnect, relocate, protect, and reinstall it at the completion of the 

work. 

 

The Government will remove and relocate other Government property in the 

areas of the building(s) scheduled to receive work. 

 

1.3.5   Utility Cutovers and Interruptions 

 

a. Make utility cutovers and interruptions after normal working hours 

or on Saturdays, Sundays, and Government holidays.  Conform to 

procedures required in the paragraph "Work Outside Regular Hours." 

 

b. Ensure that new utility lines are complete, except for the 

connection, before interrupting existing service. 

 

c. Interruption to water, sanitary sewer, storm sewer, telephone 

service, electric service, air conditioning, heating, fire alarm, 

and compressed air shall be considered utility cutovers pursuant to 

the paragraph entitled "Work Outside Regular Hours." 
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d. Operation of Station Utilities:  The Contractor shall be responsible 

for the operation of control devices in the DDSP utilities system, 

including water, sewer, electrical, and steam services.  The 

Government will provide supervision and direct which control devices 

to operate.  The Contractor shall not operate control devices except 

when the COR is present. The Contractor shall notify the Contracting 

Officer giving reasonable advance notice when such operation is 

required. 

 

 

 

1.4   SECURITY REQUIREMENTS 

 

 1.4.1   Personnel and Vehicle Security 

  

1.4.1.1   Commercial Vehicles 

 

Vehicle passes will be issued to each commercial vehicle that is required 

for the job, authorizing entry and parking within the DDSP.  Every vehicle 

entering the DDSP will display the pass on the dashboard or visor (facing 

outward).  The pass will be visible at all times while in the DDSP.  Parking 

is limited to those areas that are specifically identified on the pass.  If 

additional passes are required, present adequate justification to the Pass 

and ID Office via the Contracting Officer. 

 

1.4.1.2   Parking 

 

Do not park on or block the marked fire lanes or crane rail traveling zones 

(marked in yellow) at any time.  An exception may be made for vehicles which 

are part of the equipment needed to do the required work. 

 

1.4.1.3   Vehicle Searches 

 

Vehicles are subject to search while entering, remaining in, or leaving the 

Depot. 

 

1.4.1.4   Areas Not Covered by Contract 

 

Contractor personnel will not be permitted to enter Depot buildings, spaces, 

and areas not covered by this contract except on prior approval of the Depot 

department/office/shop having jurisdiction of the areas.  Coordinate action 

with the Contracting officer to obtain such entry approval. 

  

Contractor employees will be allowed to use the following DDSP cafeterias 

during normal hours of operation: 

  

   a.  Building 2001 EDC 

   b.  Building 54-3 

   c.  Building 300-Golf Club. 

 

1.4.1.5   Identification Badges 

 

Comply with the following: 

 

a. Submit a Visit Request (VR) and Special Access Determination (SAD) 

for each person listed to the Security Officer via the Contracting 

Officer at least 1 week prior to the start date. 
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b. Employees and representatives requiring access are U.S. citizens or 

U.S. Nationals. 

 

c. Under no circumstances shall personnel hand carry their own visit 

request. 

 

d. Employees shall provide documented proof of U.S. citizenship to the 

Pass and ID Office prior to being issued a Depot badge. 

 

e. Employees shall be available for interviews upon request by the 

Depot Security Specialist. 

 

f. Employees shall wear and display the Depot badge at all times while 

entering, remaining in, and exiting Depot spaces and each badge 

shall be used only by the specific individual named on the badge. 

 

g. Maintain strict accountability over identification badges and passes 

issued by the Pass and ID Office.  Return badges/passes to the Pass 

Office immediately upon termination of any employee, expiration, 

completion of contract, or when no longer required. 

 

1.4.2   Photographs 

 

Photography is prohibited on the Depot. When operationally required, submit 

a written request containing specific justification and details to the 

Security Officer via the COR. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

Not used. 

 

--End of Section--     
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SECTION 01330 

 

SUBMITTAL PROCEDURES 

 

PART 1   GENERAL 

 

1.1   DEFINITIONS 

 

1.1.1   Submittal 

 

Contract Clauses "FAR 52.236-5, Material and Workmanship," paragraph (b) and 

"FAR 52.236-21, Specifications and Drawings for Construction," paragraphs 

(d), (e), and (f) apply to all "submittals." 

 

1.1.2   Submittal Descriptions (SD) 

 

Submittals requirements are specified in the technical sections.  Submittals 

are identified by SD numbers and titles as follows. 

 

SD-01 Preconstruction Submittals 

 

Certificates of insurance. 

Surety bonds. 

List of proposed subcontractors. 

List of proposed products. 

Construction Progress Schedule. 

Submittal register. 

Schedule of values. 

Health and safety plan. 

Work plan. 

Quality control plan. 

Environmental protection plan. 

 

SD-02 Shop Drawings 

 

Drawings, diagrams and schedules specifically prepared to illustrate 

some portion of the work. 

 

Diagrams and instructions from a manufacturer or fabricator for use in 

producing the product and as aids to the Contractor for integrating the 

product or system into the project. 

 

Drawings prepared by or for the Contractor to show how multiple systems 

and interdisciplinary work will be coordinated. 

 

SD-03 Product Data 

 

Catalog cuts, illustrations, schedules, diagrams, performance charts, 

instructions and brochures illustrating size, physical appearance and 

other characteristics of materials or equipment for some portion of the 

work. 

 

Samples of warranty language when the contract requires extended 

product warranties. 

 

SD-04 Samples 
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Physical examples of materials, equipment or workmanship that 

illustrate functional and aesthetic characteristics of a material or 

product and establish standards by which the work can be judged.  

 

Color samples from the manufacturer’s standard line (or custom color 

samples if specified) to be used in selecting or approving colors for 

the project.  

 

Field samples and mock-u[s constructed on the project site establish 

standards by with the ensuing work can be judged. Includes assemblies 

or portions of assemblies which are to be incorporated into the project 

and those which will be removed at conclusion of the work.  

 

SD-05 Design Data 

 

Calculations, mix designs, analyses or other data pertaining to a part 

of the work. 

 

SD-06 Test Reports 

 

Report signed by authorized official of testing laboratory that a 

material, product or system identical to the material, product or 

system to be provided has been tested in accord with specified 

requirements.  (Testing must have been within three years of date of 

contract award for the project.) 

 

Report which includes findings of a test required to be performed by 

the Contractor on an actual portion of the work or prototype prepared 

for the project before shipment to job site. 

 

Report which includes finding of a test made at the job site or on 

sample taken from the job site, on portion of work during or after 

installation. 

 

Investigation reports. 

 

Daily checklists. 

 

Final acceptance test and operational test procedures. 

 

SD-07 Certificates 

 

Statements signed by responsible officials of manufacturer of product, 

system or material attesting that product, system or material meets 

specification requirements.  Must be dated after award of project 

contract and clearly name the project. 

 

Document required of Contractor, or of a supplier, installer or 

subcontractor through Contractor, the purpose of which is to further 

quality of orderly progression of a portion of the work by documenting 

procedures, acceptability of methods or personnel qualifications. 

 

Confined space entry permits. 

 

 

SD-08 Manufacturer’s Instructions  
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Preprinted material describing installation of a product, system or 

material, including special notices and Material Safety Data sheets 

concerning impedances, hazards and safety precautions.  

 

SD-09 Manufacturer’s Field Reports  

 

Documentation of the testing and verification actions taken by 

manufacturer’s representative to confirm compliance with manufacture’s 

standards or instructions.  

 

SD-10 Operation and Maintenance Data 

 

Data that is furnished by the manufacturer or the system provider to 

the equipment operating and maintenance personnel. This data is needed 

by operating and data personnel for the safe and efficient operation, 

maintenance and repair of the item.  

 

SD-11 Closeout Submittals 

 

Documentation to record compliance with technical or administrative 

requirements or to establish an administrative mechanism. 

 

1.1.3   Approving Authority 

 

Office authorized to approve submittal. 

 

1.1.4   Work 

 

As used in this section, on- and off-site construction required by contract 

documents, including labor necessary to produce submittals, construction, 

materials, products, equipment, and systems incorporated or to be 

incorporated in such construction. 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only or as 

otherwise designated.  The following shall be submitted in accordance with 

Section 01330 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Submittal register; G 

 

1.3   SUBMITTAL CLASSIFICATION 

 

Submittals are classified as follows: 

 

1.3.1   Designer of Record Approved 

 

Approval by the Contractor's Designer of Record is required for extensions 

of design, critical materials, any deviations from the solicitation, the 

accepted proposal, or the completed design, equipment whose compatibility 

with the entire system must be checked, and other items as designated by the 

Contracting Officer.  The Contractor shall provide the Government the number 

of copies designated hereinafter of all Designer of Record approved 

submittals. The Government may review any or all Designer of Record approved 
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submittals for conformance to the Contract.  The Government will review all 

submittals designated as deviating from the Solicitation or Accepted 

Proposal, as described below. Design submittals shall be in accordance with 

Section 01331 DESIGN SUBMITTAL PROCEDURES. Generally, design submittals 

should be identified as SD-05 DESIGN DATA submittals. 

 

1.3.2   Government Approved 

 

Government approval is required for extensions of design, critical 

materials, deviations, equipment whose compatibility with the entire system 

must be checked, and other items as designated by the Contracting Officer. 

Government approval is required for any deviations from the Solicitation or 

Accepted Proposal and other items as designated by the Contracting Officer. 

Within the terms of the Contract Clause entitled "Specifications and 

Drawings for Construction," they are considered to be "shop drawings." 

 

1.3.3   Government Reviewed Design or Extension of Design 

 

The Government will review all (50-60%) and (100%) design submittals for 

conformance with the technical requirements of the solicitation. Section 

01331 DESIGN SUBMITTAL PROCEDURES covers the design submittal and review 

process in detail.  Government review is required for extension of design 

construction submittals, used to define contract conformity, and for 

deviation from the completed design. Review will be only for conformance 

with the contract requirements. Included are only those construction 

submittals for which the Designer of Record design documents do not include 

enough detail to ascertain contract compliance. The Government may, but is 

not required, to review extensions of design such as structural steel or 

reinforcement shop drawings.  

 

1.3.4   Information Only 

 

All submittals not requiring Government approval will be for information 

only. All submittals not requiring Designer of Record or Government approval 

will be for information only.  They are not considered to be "shop drawings" 

within the terms of the Contract Clause referred to above. 

All submittals not requiring Government approval will be for information 

only.  They are not considered to be "shop drawings" within the terms of the 

Contract Clause referred to above. 

 

1.4   APPROVED SUBMITTALS 

 

The Contracting Officer's approval of submittals shall not be construed as a 

complete check, but will indicate only that the general method of 

construction, materials, detailing and other information are satisfactory 

design, general method of construction, materials, detailing and other 

information appear to meet the Solicitation and Accepted Proposal.  Approval 

will not relieve the Contractor of the responsibility for any error which 

may exist, as the Contractor under the Contractor Quality Control (CQC) 

requirements of this contract is responsible for dimensions, the design of 

adequate connections and details, and the satisfactory construction of all 

work. For design-build projects, the Contractor is responsible for design, 

dimensions, all design extensions, such as the design of adequate 

connections and details, etc., and the satisfactory construction of all 

work.  After submittals have been approved by the Contracting Officer, no 

resubmittal for the purpose of substituting materials or equipment will be 
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considered unless accompanied by an explanation of why a substitution is 

necessary. 

 

1.5   DISAPPROVED SUBMITTALS 

 

The Contractor shall make all corrections required by the Contracting 

Officer and promptly furnish a corrected submittal in the form and number of 

copies specified for the initial submittal. The Contractor shall make all 

corrections required by the Contracting Officer, obtain the Designer of 

Record's approval when applicable, and promptly furnish a corrected 

submittal in the form and number of copies specified for the initial 

submittal. Any "information only" submittal found to contain errors or 

unapproved deviations from the Solicitation or Accepted Proposal shall be 

resubmitted as one requiring "approval" action, requiring both Designer of 

Record and Government approval.  If the Contractor considers any correction 

indicated on the submittals to constitute a change to the contract, a notice 

in accordance with the Contract Clause "Changes" shall be given promptly to 

the Contracting Officer. 

 

1.6   WITHHOLDING OF PAYMENT 

 

Payment for materials incorporated in the work will not be made if required 

approvals have not been obtained. No payment for materials incorporated in 

the work will be made if all required Designer of Record or required 

Government approvals have not been obtained. No payment will be made for any 

materials incorporated into the work for any conformance review submittals 

or information only submittals found to contain errors or deviations from 

the Solicitation or Accepted Proposal. 

 

1.7   GENERAL 

 

The Contractor shall make submittals as required by the specifications.  The 

Contracting Officer may request submittals in addition to those specified 

when deemed necessary to adequately describe the work covered in the 

respective sections.  Units of weights and measures used on all submittals 

shall be the same as those used in the contract drawings.  Each submittal 

shall be complete and in sufficient detail to allow ready determination of 

compliance with contract requirements.  Prior to submittal, all items shall 

be checked and approved by the Contractor's Quality Control (CQC) System 

Manager Quality Control (CQC) System Manager and the Designer of Record, if 

applicable, and each item shall be stamped, signed, and dated by the CQC 

System Manager indicating action taken. Proposed deviations from the 

contract requirements shall be clearly identified.  Submittals shall include 

items such as:  Contractor's, manufacturer's, or fabricator's drawings; 

descriptive literature including (but not limited to) catalog cuts, 

diagrams, operating charts or curves; test reports; test cylinders; samples; 

O&M manuals (including parts list); certifications; warranties; and other 

such required submittals.  Submittals requiring Government approval shall be 

scheduled and made prior to the acquisition of the material or equipment 

covered thereby.  Samples remaining upon completion of the work shall be 

picked up and disposed of in accordance with manufacturer's Material Safety 

Data Sheets (MSDS) and in compliance with existing laws and regulations. 

 

1.8   SUBMITTAL REGISTER 

 

The Contractor shall prepare a submittal register showing items of equipment 

and materials for which submittals are required by the specifications; this 
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list may not be all inclusive and additional submittals may be required.  

Thereafter, the Contractor shall maintain a complete list of all submittals, 

including completion of all data columns.  Dates on which submittals are 

received and returned by the Government will be included in its export file 

to the Contractor.  The Contractor shall track all submittals. 

 

The Designer of Record shall develop a complete list of submittals during 

design. The Designer of Record shall identify required submittals in the 

specifications, and use the list to prepare the Submittal Register.  

The list may not be all inclusive and additional submittals may be required 

by other parts of the contract. The Contractor is required to complete the 

submittal register and submit it to the Contracting Officer for approval 

within 30 calendar days after Notice to Proceed. The approved submittal 

register will serve as a scheduling document for submittals and will be used 

to control submittal actions throughout the contract period. The submit 

dates and need dates used in the submittal register shall be coordinated 

with dates in the Contractor prepared progress schedule. Updates to the 

submittal register showing the Contractor action codes and actual dates with 

Government action codes and actual dates shall be submitted monthly or until 

all submittals have been satisfactorily completed. When the progress 

schedule is revised, the submittal register shall also be revised and both 

submitted for approval. 

 

1.9   SCHEDULING 

 

Submittals covering component items forming a system or items that are 

interrelated shall be scheduled to be coordinated and submitted 

concurrently.  Certifications to be submitted with the pertinent drawings 

shall be so scheduled.  Adequate time (a minimum of 14 calendar days 

exclusive of mailing time) shall be allowed and shown on the register for 

review and approval.  No delay damages or time extensions will be allowed 

for time lost in late submittals.  An additional 7 calendar days shall be 

allowed and shown on the register for review and approval of submittals for 

food service equipment and refrigeration and HVAC control systems. 

 

1.10   TRANSMITTAL FORM (ENG FORM 4025) 

 

The sample transmittal form (ENG Form 4025) attached to this section shall 

be used for submitting both Government approved and information only 

submittals in accordance with the instructions on the reverse side of the 

form.  These forms will be furnished to the Contractor. This form shall be 

properly completed by filling out all the heading blank spaces and 

identifying each item submitted.  Special care shall be exercised to ensure 

proper listing of the specification paragraph and/or sheet number of the 

contract drawings pertinent to the data submitted for each item. Only one 

submittal shall be attached to each transmittal form. 

 

1.11   SUBMITTAL PROCEDURES 

 

Submittals shall be made as follows: 

 

1.11.1   Procedures 

 

The Government will further discuss detailed submittal procedures with the 

Contractor at the Preconstruction Conference or Post-Award Conference for 

design-build projects. The Contractor shall submit four copies of Shop 

Drawings and Product Data for all materials except complex systems at the 
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Preconstruction Conference. Shop drawings and Product Data for complex 

systems shall be submitted within 30 days of the Preconstruction Conference.  

 

1.11.2   Deviations 

 

For submittals which include proposed deviations requested by the 

Contractor, the column "variation" of ENG Form 4025 shall be checked.  The 

Contractor shall set forth in writing the reason for any deviations and 

annotate such deviations on the submittal.  The Government reserves the 

right to rescind inadvertent approval of submittals containing unnoted 

deviations. 

 

1.12   CONTROL OF SUBMITTALS 

 

The Contractor shall carefully control his procurement operations to ensure 

that each individual submittal is made on or before the Contractor scheduled 

submittal date shown on the approved "Submittal Register." 

 

1.13   GOVERNMENT APPROVED SUBMITTALS 

 

Upon completion of review of submittals requiring Government approval, the 

submittals will be identified as having received approval by being so 

stamped and dated.  Three copies of the submittal will be retained by the 

Contracting Officer and one copy of the submittal will be returned to the 

Contractor.  If the Government performs a conformance review of other 

Designer of Record approved submittals, the submittals will be so identified 

and returned, as described above.  

 

1.14   INFORMATION ONLY SUBMITTALS 

 

Normally submittals for information only will not be returned.  Approval of 

the Contracting Officer is not required on information only submittals.   

The Government reserves the right to require the Contractor to resubmit any 

item found not to comply with the contract.  This does not relieve the 

Contractor from the obligation to furnish material conforming to the plans 

and specifications; will not prevent the Contracting Officer from requiring 

removal and replacement of nonconforming material incorporated in the work; 

and does not relieve the Contractor of the requirement to furnish samples 

for testing by the Government laboratory or for check testing by the 

Government in those instances where the technical specifications so 

prescribe.  For design-build construction the Government will retain three 

copies of information only submittals.  

 

1.15   STAMPS 

 

Stamps used by the Contractor on the submittal data to certify that the 

submittal meets contract requirements shall be similar to the following: 
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   ________________________________________________________________________ 

  |                               CONTRACTOR                               | 

|                               (Firm Name)                              | 

  |                                                                        | 

  | _____ Approved                                                         | 

  |                                                                        | 

  |                                                                        | 

  | _____ Approved with corrections as noted on submittal data and/or      | 

  | attached sheets(s).                                                    | 

  |                                                                        | 

  |                                                                        | 

  | SIGNATURE:  __________________________________________________________ | 

  |                                                                        | 

  | TITLE:  ______________________________________________________________ | 

  |                                                                        | 

  | DATE:  _______________________________________________________________ | 

  |________________________________________________________________________| 

 

For design-build construction as specified in Section 01331 DESIGN SUBMITTAL 

PROCEDURES, both the Contractor Quality Control System Manager and the 

Designer of Record shall stamp and sign to certify that the submittal meets 

contract requirements. 

 

1.16   BUY RECYCLE PROGRAM 

 

The DDSP actively encourages the use of materials made with recycled 

content. When submitting shop drawings for materials, list recycled contents 

contained in these products and services. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

Not used.  

 

 -- End of Section -- 



 

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 

SAMPLES, OR MANUFACTURER’S CERTIFICATE OF COMPLIANCE 
(Read instructions on the reverse side prior to initiating this form) 

DATE TRANSMITTAL NO.  

SECTION I – REQUEST FOR APPROVAL FOR THE FOLLOWING ITEMS  (This section will be initiated by the contractor) 

TO:  FROM:  

 

 

 

CONTRACT NO. CHECK ONE:  

� THIS IS A NEW TRANSMITTAL  

� THIS IS A RESUBMITTAL OF 

TRANSMITTAL _______________ 

SPECIFICATION SECTION NO. 

(Cover only one section with each 

transmittal)  

PROJECT TITLE AND LOCATION  

ITEM 

NO. 

 

 

 

a. 

DESCRIPTION OF ITEM SUBMITTED 

(Type size, model number/etc.) 

 

 

 

b. 

MFG. OR CONTR. CAT., 

CURVE DRAWING OR 

BROCHURE NO. 

(See instruction No. 8) 

c. 

NO. OF 

COPIES 

 

 

 

d. 

CONTRACT REFERENCE 

DOCUMENT 

SPEC.               DRAWING 

PARA. NO.      SHEET NO. 

 

         e.                          f.   

FOR 

CONTRACTOR 

USE CODE 

 

 

g. 

VARIATION 

(See instruction 

No. 6.) 

 

h. 

FOR CE USE 

CODE 

 

i. 

         

         

         

         

         

         

         

         

         

         

REMARKS  I certify that the above submitted items have been reviewed  

in detail and are correct and in strict conformance with the  

contract drawings and specifications except as otherwise stated.  

 

 

 

_________________________________________________________ 

NAME AND SIGNATURE OF CONTRACTOR 

SECTION II – APPROVAL ACTION 

ENCLOSURES RETURNED (List by Item No.)  

 

 

 

NAME TITLE AND SIGNATURE OF APPROVING AUTHORITY DATE 

 

 

SHEET ____ OF ____



Reverse of ENG Form 4025 
*U.S. Government Printing Office: 1991 – 523.366/400989 

INSTRUCTIONS 

 

1. Section I will be initiated by the Contractor in the required number of copies. 

 

2. Each transmittal shall be numbered consecutively in the space provided for the “Transmittal No.”. This number, in addition to the contract number, will form a serial 

number for identifying each submittal. For new submittals or resubmittals mark the appropriate box; on resubmittals, insert transmittal number of last submission as well 

as the new submittal number. 

 

3. The “Item No.” will be the same “Transmittal No.” as indicated on the Submittal Register. Only one item no. per transmittal no. will be accepted.    

 

4. Submittals requiring expedition handling will be submitted on separate form.    

 

5. Separate transmittal form will be used for submittals under separate sections of the specifications.  

 

6. A check shall be placed in the “Variation” column when a submittal is not in accordance with the plans and specifications – also, a written statement to that effect shall 

be included in the space provided for “Remarks”. 

 

7. Form is self-transmittal, letter of transmittal is not required. 

 

8. When a sample of material or Manufacturer’s Certificate of Compliance is transmitted, indicate “Sample” or “Certificate” in column c, Section I.   

 

9. U.S. Army Corps of Engineers approving authority will assign action codes as indicated below in space provided in Section I, column I to each item submitted. In 

addition they will ensure enclosures are indicated and attached to the form prior to return to the contractor. The Contractor will assign action codes as indicated below in 

Section I, column g, to each item submitted.  

 

 

THE FOLLOWING ACTION CODES ARE GIVEN TO ITEMS SUBMITTED 

 

A -- Approved as Submitted  

 

B  -- Approved, except as noted on drawings 

 

C -- Approved, except as noted on drawings.  

  Refer to attached sheet resubmission required 

 

D -- Will be returned by separate correspondence 

 

E -- Disapproved (See attached)  

 

F -- Receipt acknowledged 

 

FX -- Receipt acknowledged, does not comply as  

noted with contract requirements 

 

G -- Other (Specify)

   

10. Approval of items does not relieve the contractor from complying with all the requirements of the plans and specifications.  
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SECTION 01451 

 

CONTRACTOR QUALITY CONTROL 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by 

basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM D 3740 (2001) Minimum Requirements for Agencies 

Engaged in the Testing and/or Inspection of 

Soil and Rock as Used in Engineering Design 

and Construction 

 

ASTM E 329 (2002) Agencies Engaged in the Testing and/or 

Inspection of Materials Used in Construction 

 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

 

ER 1110-1-12 (1993) Quality Management 

 

1.2   PAYMENT 

 

Separate payment will not be made for providing and maintaining an effective 

Quality Control program, and all costs associated therewith shall be 

included in the lump-sum price proposal. 

 

1.3   SUBMITTALS 

 

Government approval is required for the submittals with a "G" designation; 

submittals without a "G" designation are for information only. The following 

shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Contractor Quality Control Plan; G 

 

PART 2   PRODUCTS (NOT APPLICABLE) 

 

PART 3   EXECUTION 

 

3.1   GENERAL REQUIREMENTS 

 

The Contractor is responsible for quality control and shall establish and 

maintain an effective quality control system in compliance with the Contract 

Clause titled "Inspection of Construction."  The quality control system 

shall consist of plans, procedures, and organization necessary to produce an 

end product which complies with the contract requirements.  The system shall 

cover all design and construction operations, both onsite and offsite, and 

shall be keyed to the proposed construction sequence.  The site project 

superintendent will be held responsible for the quality of work on the job 

and is subject to removal by the Contracting Officer for non-compliance with 
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the quality requirements specified in the contract.  The site project 

superintendent in this context shall be the highest level manager 

responsible for the overall construction activities at the site, including 

quality and production.  The site project superintendent shall maintain a 

physical presence at the site at all times, except as otherwise acceptable 

to the Contracting Officer, and shall be responsible for all construction 

and construction related activities at the site. 

 

3.2   QUALITY CONTROL PLAN 

 

The Contractor shall furnish for review by the Government, at the 

Preconstruction Conference, the Contractor Quality Control (CQC) Plan 

proposed to implement the requirements of the Contract Clause titled 

"Inspection of Construction."  The plan shall identify personnel, 

procedures, control, instructions, tests, records, and forms to be used.  

The Government will consider an interim plan for the first 15 days of 

operation.   Design and construction will be permitted to begin only after 

acceptance of the CQC Plan or acceptance of an interim plan applicable to 

the particular feature of work to be started.  Work outside of the features 

of work included in an accepted interim plan will not be permitted to begin 

until acceptance of a CQC Plan or another interim plan containing the 

additional features of work to be started. 

 

3.2.1   Content of the CQC Plan 

 

The CQC Plan shall include, as a minimum, the following to cover all design 

and construction operations, both onsite and offsite, including work by 

subcontractors, fabricators, suppliers, and purchasing agents, designers of 

record, consultants, or architect/engineers (AE): 

 

a. A description of the quality control organization. 

 

b. The name, qualifications (in resume format), duties, 

responsibilities, and authorities of each person assigned a CQC 

function. 

 

c. Procedures for scheduling, reviewing, certifying, and managing 

submittals, including those of subcontractors, offsite fabricators, 

suppliers, purchasing agents, designers of record, consultants, or 

architect engineers (AE).  These procedures shall be in accordance 

with Section 01330 SUBMITTAL PROCEDURES. 

 

d. Control, verification, and acceptance testing procedures for each 

specific test to include the test name, specification paragraph 

requiring test, feature of work to be tested, test frequency, and 

person responsible for each test.  (Laboratory facilities approved 

by the Contracting Officer shall be used.) 

 

e. Procedures for tracking design and construction deficiencies from 

identification through acceptable corrective action.  These 

procedures shall establish verification that identified deficiencies 

have been corrected. 

 

f. Reporting procedures, including proposed reporting formats. 

 

g. A list of the definable features of work.  A definable feature of 

work is a task which is separate and distinct from other tasks, has 



 

 

 

Section 01451   Page 3 

separate control requirements, and may be identified by different 

trades or disciplines, or it may be work by the same trade in a 

different environment.  Although each section of the specifications 

may generally be considered as a definable feature of work, there 

are frequently more than one definable feature under a particular 

section.  This list will be agreed upon during the coordination 

meeting. 

 

3.2.2   Additional Requirements for Design Quality Control (DQC) Plan 

 

The following additional requirements apply to the Design Quality Control 

(DQC) plan: 

 

a. The Contractor's QCP Plan shall provide and maintain a Design 

Quality Control (DQC) Plan as an effective quality control program 

which will assure that all services required by this design-build 

contract are performed and provided in a manner that meets 

professional architectural and engineering quality standards.  As a 

minimum, all documents shall be technically reviewed by competent, 

independent reviewers identified in the DQC Plan.  The same element 

that produced the product shall not perform the independent 

technical review (ITR).  The Contractor shall correct errors and 

deficiencies in the design documents prior to submitting them to the 

Government. 

 

b. The Contractor shall include the design schedule in the master 

project schedule, showing the sequence of events involved in 

carrying out the project design tasks within the specific contract 

period.  This should be at a detailed level of scheduling sufficient 

to identify all major design tasks, including those that control the 

flow of work.  The schedule shall include review and correction 

periods associated with each item.  This should be a forward 

planning as well as a project monitoring tool.  The schedule 

reflects calendar days and not dates for each activity.  If the 

schedule is changed, the Contractor shall submit a revised schedule 

reflecting the change within 7 calendar days.  The Contractor shall 

include in the DQC Plan the discipline-specific checklists to be 

used during the design and quality control of each submittal. These 

completed checklists shall be submitted at each design phase as part 

of the project documentation.  Example checklists can be found in ER 

1110-1-12. 

 

c. The DQC Plan shall be implemented by a Design Quality Control 

Manager who has the responsibility of being cognizant of and 

assuring that all documents on the project have been coordinated.  

This individual shall be a person who has verifiable engineering or 

architectural design experience and is a registered professional 

engineer or architect.  The Contractor shall notify the Contracting 

Officer, in writing, of the name of the individual, and the name of 

an alternate person assigned to the position. 

 

The Contracting Officer will notify the Contractor in writing of the 

acceptance of the DQC Plan.  After acceptance, any changes proposed by the 

Contractor are subject to the acceptance of the Contracting Officer. 
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3.2.3   Acceptance of Plan 

 

Acceptance of the Contractor's plan is required prior to the start of design 

and construction.  Acceptance is conditional and will be predicated on 

satisfactory performance during the design and construction.  The Government 

reserves the right to require the Contractor to make changes in his CQC Plan 

and operations including removal of personnel, as necessary, to obtain the 

quality specified. 

 

3.2.4   Notification of Changes 

 

After acceptance of the CQC Plan, the Contractor shall notify the 

Contracting Officer in writing of any proposed change.  Proposed changes are 

subject to acceptance by the Contracting Officer. 

 

3.3   QUALITY CONTROL ORGANIZATION 

 

3.3.1   Personnel Requirements 

 

The requirements for the CQC organization are a CQC System Manager, a Design 

Quality Manager, and sufficient number of additional qualified personnel to 

ensure safety and contract compliance.  The Safety and Health Manager shall 

receive direction and authority from the CQC System Manager and shall serve 

as a member of the CQC staff.  Personnel identified in the technical 

provisions as requiring specialized skills to assure the required work is 

being performed properly will also be included as part of the CQC 

organization.  The Contractor's CQC staff shall maintain a presence at the 

site at all times during progress of the work and have complete authority 

and responsibility to take any action necessary to ensure contract 

compliance.  The CQC staff shall be subject to acceptance by the Contracting 

Officer.  The Contractor shall provide adequate office space, filing systems 

and other resources as necessary to maintain an effective and fully 

functional CQC organization.  Complete records of all letters, material 

submittals, shop drawing submittals, schedules and all other project 

documentation shall be promptly furnished to the CQC organization by the 

Contractor.  The CQC organization shall be responsible to maintain these 

documents and records at the site at all times, except as otherwise 

acceptable to the Contracting Officer. 

 

3.3.2   CQC System Manager 

 

The Contractor shall identify as CQC System Manager an individual within the 

onsite work organization who shall be responsible for overall management of 

CQC and have the authority to act in all CQC matters for the Contractor.  

The CQC System Manager shall be a construction person with a minimum of 5 

years in related work.  This CQC System Manager shall be on the site at all 

times during construction and shall be employed by the prime Contractor.  

The CQC System Manager shall be assigned as System Manager but may have 

duties as project superintendent in addition to quality control.  An 

alternate for the CQC System Manager shall be identified in the plan to 

serve in the event of the System Manager's absence.  The requirements for 

the alternate shall be the same as for the designated CQC System Manager. 
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3.3.3   CQC Personnel 

 

In addition to CQC personnel specified elsewhere in the contract, the 

Contractor shall provide as part of the CQC organization specialized 

personnel to assist the CQC System Manager for the following areas: 

materials technician, testing and balancing, and design.  These individuals 

may be employees of the prime or subcontractor; be responsible to the CQC 

System Manager; be physically present at the construction site during work 

on their areas of responsibility; have the necessary education and/or 

experience in accordance with the experience matrix listed herein.  These 

individuals may perform other duties but must be allowed sufficient time to 

perform their assigned quality control duties as described in the Quality 

Control Plan. 

 

Experience Matrix 

 

Area Qualifications 

 

a. Concrete, Pavements and Soils Materials Technician with 2 yrs 

experience for the appropriate 

area 

 

b. Testing, Adjusting and Balancing Specialist must be a member 

 (TAB) Personnel of AABC or an experienced 

technician of the firm certified 

by the NEBB. 

  

c. Design Quality Control Manager Registered Architect or 

Professional Engineer 

 

3.3.4   Organizational Changes 

 

The Contractor shall maintain the CQC staff as appropriate for the work to 

be performed. When it is necessary to make changes to the CQC staff, the 

Contractor shall revise the CQC Plan to reflect the changes and submit the 

changes to the Contracting Officer for acceptance. 

 

3.4   SUBMITTALS AND DELIVERABLES 

 

Submittals, if needed, shall be made as specified in Section 01330 SUBMITTAL 

PROCEDURES.  The CQC organization shall be responsible for certifying that 

all submittals and deliverables are in compliance with the contract 

requirements.  When Section 15951 DIRECT DIGITAL CONTROLS FOR HVAC SYSTEMS; 

15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS; or 15995 

COMMISSIONING OF HVAC SYSTEMS are included in the contract, the submittals 

required by those sections shall be coordinated with Section 01330 SUBMITTAL 

PROCEDURES to ensure adequate time is allowed for each type of submittal 

required. 

 

3.5   CONTROL 

 

Contractor Quality Control is the means by which the Contractor ensures that 

the construction, to include that of subcontractors and suppliers, complies 

with the requirements of the contract. 

 



 

 

 

Section 01451   Page 6 

3.6   TESTS 

 

3.6.1   Testing Procedure 

 

The Contractor shall perform specified or required tests to verify that 

control measures are adequate to provide a product which conforms to 

contract requirements.  Upon request, the Contractor shall furnish to the 

Government duplicate samples of test specimens for possible testing by the 

Government.  Testing includes operation and/or acceptance tests when 

specified.  The Contractor shall procure the services of a Corps of 

Engineers approved testing laboratory or establish an approved testing 

laboratory at the project site.  The Contractor shall perform the following 

activities and record and provide the following data: 

 

a. Verify that testing procedures comply with contract requirements. 

 

b. Verify that facilities and testing equipment are available and 

comply with testing standards. 

 

c. Check test instrument calibration data against certified standards. 

 

d. Verify that recording forms and test identification control number 

system, including all of the test documentation requirements, have 

been prepared. 

 

e. Results of all tests taken, both passing and failing tests, shall be 

recorded on the CQC report for the date taken.  Specification 

paragraph reference, location where tests were taken, and the 

sequential control number identifying the test shall be given.  If 

approved by the Contracting Officer, actual test reports may be 

submitted later with a reference to the test number and date taken.  

An information copy of tests performed by an offsite or commercial 

test facility shall be provided directly to the Contracting Officer.  

Failure to submit timely test reports as stated may result in 

nonpayment for related work performed and disapproval of the test 

facility for this contract. 

 

3.6.2   Testing Laboratories 

 

3.6.2.1   Capability Check 

 

The Government reserves the right to check laboratory equipment in the 

proposed laboratory for compliance with the standards set forth in the 

contract specifications and to check the laboratory technician's testing 

procedures and techniques.  Laboratories utilized for testing soils, 

concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 and 

ASTM E 329. 

 

3.6.2.2   Capability Recheck 

 

If the selected laboratory fails the capability check, the Contractor will 

be assessed a charge of $500 to reimburse the Government for each succeeding 

recheck of the laboratory or the checking of a subsequently selected 

laboratory.  Such costs will be deducted from the contract amount due the 

Contractor. 

 



 

 

 

Section 01451   Page 7 

3.6.3   Onsite Laboratory 

 

The Government reserves the right to utilize the Contractor's control 

testing laboratory and equipment to make assurance tests, and to check the 

Contractor's testing procedures, techniques, and test results at no 

additional cost to the Government. 

 

3.7   COMPLETION INSPECTION 

 

3.7.1   Punch-Out Inspection 

 

Near the end of the work, or any increment of the work established by a time 

stated in the SPECIAL CONTRACT REQUIREMENTS Clause, "Commencement, 

Prosecution, and Completion of Work", or by the specifications, the CQC 

Manager shall conduct an inspection of the work.  A punch list of items 

which do not conform to the approved drawings and specifications shall be 

prepared and included in the CQC documentation, as required by paragraph 

DOCUMENTATION.  The list of deficiencies shall include the estimated date by 

which the deficiencies will be corrected.  The CQC System Manager or staff 

shall make a second inspection to ascertain that all deficiencies have been 

corrected.  Once this is accomplished, the Contractor shall notify the 

Government that the facility is ready for the Government Pre-Final 

inspection. 

 

3.7.2   Pre-Final Inspection 

 

The Government will perform the pre-final inspection to verify that the 

facility is complete and ready to be occupied.  A Government Pre-Final Punch 

List may be developed as a result of this inspection.  The Contractor's CQC 

System Manager shall ensure that all items on this list have been corrected 

before notifying the Government, so that a Final inspection with the 

customer can be scheduled.  Any items noted on the Pre-Final inspection 

shall be corrected in a timely manner.  These inspections and any deficiency 

corrections required by this paragraph shall be accomplished within the time 

slated for completion of the entire work or any particular increment of the 

work if the project is divided into increments by separate completion dates. 

 

3.7.3   Final Acceptance Inspection 

 

The Contractor's Quality Control Inspection personnel, plus the 

superintendent or other primary management person, and the Contracting 

Officer's Representative shall be in attendance at the final acceptance 

inspection.  Additional Government personnel including, but not limited to, 

those from Base/Post Civil Facility Engineer user groups, and major commands 

may also be in attendance.  The final acceptance inspection will be formally 

scheduled by the Contracting Officer based upon results of the Pre-Final 

inspection.  Notice shall be given to the Contracting Officer at least 7 

days prior to the final acceptance inspection and shall include the 

Contractor's assurance that all specific items previously identified to the 

Contractor as being unacceptable, along with all remaining work performed 

under the contract, will be complete and acceptable by the date scheduled 

for the final acceptance inspection.  Failure of the Contractor to have all 

contract work acceptably complete for this inspection will be cause for the 

Contracting Officer to bill the Contractor for the Government's additional 

inspection cost in accordance with the contract clause titled "Inspection of 

Construction". 
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3.8   DOCUMENTATION 

 

The Contractor shall maintain current records providing factual evidence 

that required quality control activities and/or tests have been performed.  

These records shall include the work of subcontractors and suppliers and 

shall be on an acceptable form that includes, as a minimum, the following 

information: 

 

a. Contractor/subcontractor and their area of responsibility. 

 

b. Operating plant/equipment with hours worked, idle, or down for 

repair. 

 

c. Work performed each day, giving location, description, and by whom.  

When Network Analysis (NAS) is used, identify each phase of work 

performed each day by NAS activity number. 

 

d. Test and/or control activities performed with results and references 

to specifications/drawings requirements.  The control phase shall be 

identified (Preparatory, Initial, Follow-up).  List of deficiencies 

noted, along with corrective action. 

 

e. Quantity of materials received at the site with statement as to 

acceptability, storage, and reference to specifications/drawings 

requirements. 

 

f. Submittals and deliverables reviewed, with contract reference, by 

whom, and action taken. 

 

g. Offsite surveillance activities, including actions taken. 

 

h. Job safety evaluations stating what was checked, results, and 

instructions or corrective actions. 

 

i. Instructions given/received and conflicts in plans and/or 

specifications. 

 

j. Contractor's verification statement. 

 

These records shall indicate a description of trades working on the project; 

the number of personnel working; weather conditions encountered; and any 

delays encountered.  These records shall cover both conforming and deficient 

features and shall include a statement that equipment and materials 

incorporated in the work and workmanship comply with the contract.  The 

original and one copy of these records in report form shall be furnished to 

the Government daily within 24 hours after the date covered by the report, 

except that reports need not be submitted for days on which no work is 

performed.  As a minimum, one report shall be prepared and submitted for 

every 7 days of no work and on the last day of a no work period.  All 

calendar days shall be accounted for throughout the life of the contract.  

The first report following a day of no work shall be for that day only.  

Reports shall be signed and dated by the CQC System Manager.  The report 

from the CQC System Manager shall include copies of test reports and copies 

of reports prepared by all subordinate quality control personnel. 
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3.9   NOTIFICATION OF NONCOMPLIANCE 

 

The Contracting Officer will notify the Contractor of any detected 

noncompliance with the foregoing requirements.  The Contractor shall take 

immediate corrective action after receipt of such notice.  Such notice, when 

delivered to the Contractor at the work site, shall be deemed sufficient for 

the purpose of notification.  If the Contractor fails or refuses to comply 

promptly, the Contracting Officer may issue an order stopping all or part of 

the work until satisfactory corrective action has been taken.  No part of 

the time lost due to such stop orders shall be made the subject of claim for 

extension of time or for excess costs or damages by the Contractor. 

 

    -- End of Section -- 
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SECTION 01575 

 

TEMPORARY ENVIRONMENTAL CONTROLS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to in the text by the 

basic designation only. 

 

PENNSYLVANIA CODE 

 

Tile 25 (2001) Chapter 298 Management of Waste Oil 

 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

 

EPA 832-R-92-005 (1992) Storm Water Management for 

Construction Activities Developing Pollution 

Preventions and Plans and Best Management 

Plans 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

29 CFR 1910 Occupational Safety and Health Standards 

 

29 CFR 1910.120 Hazardous Waste Operations and Emergency 

Response 

 

40 CFR 112 Oil Pollution Prevention 

 

40 CFR 122.26 Storm Water Discharges (Applicable to State 

NPDES Programs, see section 123.25) 

 

40 CFR 173 Procedure Governing the Rescission of State 

Primary Enforcement Responsibility for 

Pesticide Use Violations 

 

40 CFR 241 Guidelines for Disposal of Solid Waste 

 

40 CFR 243 Guidelines for the Storage and Collection of 

Residential, Commercial, and Institutional 

Solid Waste 

 

40 CFR 258 Subtitle D Landfill Requirements 

 

40 CFR 260 Hazardous Waste Management System:  General 

 

40 CFR 261 Identification and Listing of Hazardous Waste 

 

40 CFR 262 Standards Applicable to Generators of 

Hazardous Waste 

 

40 CFR 263 Standards Applicable to Transporters of 

Hazardous Waste 
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40 CFR 264 Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and 

Disposal Facilities 

 

40 CFR 265 Interim Status Standards for Owners and 

Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities 

 

40 CFR 266 Standards for the Management of Specific 

Hazardous Wastes and Specific Types of 

Hazardous Waste Management Facilities 

 

40 CFR 268 Land Disposal Restrictions 

 

40 CFR 270 EPA Administered Permit Programs:  The 

Hazardous Waste Permit Program 

 

40 CFR 271 Requirements for Authorization of State 

Hazardous Waste Programs 

 

40 CFR 272 Approved State Hazardous Waste Management 

Programs 

 

40 CFR 273 Standards For Universal Waste Management 

 

40 CFR 279 Standards for the Management of Used Oil 

 

40 CFR 280 Technical Standards and Corrective Action 

Requirements for Owners and Operators of 

Underground Storage Tanks (UST) 

 

40 CFR 300 National Oil and Hazardous Substances 

Pollution Contingency Plan 

 

40 CFR 355 Emergency Planning and Notification 

 

40 CFR 372-SUBPART D Specific Toxic Chemical Listings 

 

49 CFR 171 General Information, Regulations, and 

Definitions 

 

49 CFR 172 Hazardous Materials Table, Special 

Provisions, Hazardous Materials 

Communications, Emergency Response 

Information, and Training Requirements 

 

49 CFR 173 Shippers - General Requirements for Shipments 

and Packagings 

 

49 CFR 178 Specifications for Packagings 

  

1.2   DEFINITIONS 

 

1.2.1   Sediment 

 

Soil and other debris that have eroded and have been transported by runoff 

water or wind. 



 

 Section 01575   Page 3 

 

1.2.2   Solid Waste 

 

Garbage, refuse, debris, sludge, or other discharged material (except 

hazardous waste as defined in paragraph entitled "Hazardous Waste" or 

hazardous debris as defined in paragraph entitled "Hazardous Debris"), 

including solid, liquid, semisolid, or contained gaseous materials resulting 

from domestic, industrial, commercial, mining, or agricultural operations.  

Material not regulated as solid waste are: nuclear source or byproduct 

materials regulated under the Federal Atomic Energy Act of 1954 as amended; 

suspended or dissolved materials in domestic sewage effluent or irrigation 

return flows, or other regulated point source discharges; regulated air 

emissions; and fluids or wastes associated with natural gas or crude oil 

exploration or production. 

 

a. Green waste:  The vegetative matter from landscaping, land clearing 

and grubbing, including, but not limited to, grass, bushes, scrubs, 

small trees and saplings, tree stumps and plant roots. Marketable 

trees, grasses and plants that are indicated to remain, be re-

located, or be re-used are not included. 

 

b. Surplus soil:  Existing soil that is in excess of what is required 

for this work, including aggregates intended, but not used, for on-

site mixing of concrete, mortars and paving.  Contaminated soil 

meeting the definition of hazardous material or hazardous waste is 

not included. 

 

c. Inert construction and demolition debris:  Broken or removed 

concrete, masonry, and rock asphalt paving; ceramics; roofing paper 

and shingles.  Inert materials may be reinforced with or contain 

ferrous wire, rods, accessories and weldments. 

 

d. Wood:  Dimension and non-dimension lumber, plywood, chipboard, 

hardboard.  Treated and/or painted wood that meets the definition 

of lead contaminated or lead based contaminated paint is not 

included. 

 

e. Scrap metal:  Scrap and excess ferrous and non-ferrous metals such 

as reinforcing steel, structural shapes, pipe and wire that are 

recovered or collected and disposed of as scrap.  Scrap metal 

meeting the definition of hazardous material or hazardous waste is 

not included. 

 

f. Paint cans:  Metal cans that are empty of paints, solvents, 

thinners and adhesives.  If permitted by the paint can label, a 

thin dry film may remain in the can. 

 

g. Recyclables:  Materials, equipment and assemblies such as doors, 

windows, door and window frames, plumbing fixtures, glazing and 

mirrors that are recovered and sold as recyclable.  Metal meeting 

the definition of lead contaminated or lead based paint 

contaminated may be included as recyclable if sold to a scrap metal 

company.  Paint cans may be included as recyclable if sold to a 

scrap metal company. 
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1.2.3   Debris 

 

Non-hazardous solid material generated during the construction, demolition, 

or renovation of a structure which exceeds 2.5 inch particle size that is: a 

manufactured object; plant or animal matter; or natural geologic material 

(e.g. cobbles and boulders).  A mixture of debris and other material such as 

soil or sludge is also subject to regulation as debris if the mixture is 

comprised primarily of debris by volume, based on visual inspection. 

 

1.2.4   Hazardous Debris 

 

As defined in paragraph entitled "Debris" of this section, debris that 

contains listed hazardous waste (either on the debris surface, or in its 

interstices, such as pore structure) per 40 CFR 261; or debris that exhibits 

a characteristic of hazardous waste per 40 CFR 261. 

 

1.2.5   Chemical Wastes 

 

This includes salts, acids, alkalies, herbicides, pesticides, and organic 

chemicals. 

 

1.2.6   Garbage 

 

Refuse and scraps resulting from preparation, cooking, dispensing, and 

consumption of food. 

 

1.2.7   Hazardous Waste 

 

Any discarded material, liquid, solid, or gas, which meets the definition of 

hazardous material or is designated hazardous waste by the Environmental 

Protection Agency or State Hazardous Control Authority as defined in 40 CFR 

260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, 

40 CFR 268, 40 CFR 270, 40 CFR 271, 40 CFR 272, 40 CFR 273, 40 CFR 279, and 

40 CFR 280. 

 

1.2.8   Oily Waste 

 

Petroleum products and bituminous materials. 

 

1.2.9   Regulated Waste 

 

Those solid waste that have specific additional Federal, state, or local 

controls for handling, storage, or disposal. 

 

1.2.10   Class I Ozone Depleting Substance (ODS) 

 

Class I ODS is defined in Section 602(a) of The Clean Air Act and includes 

the following chemicals: 

 

chlorofluorocarbon-11 (CFC-11) chlorofluorocarbon-213 (CFC-213) 

chlorofluorocarbon-12 (CFC-12) chlorofluorocarbon-214 (CFC-214) 

chlorofluorocarbon-13 (CFC-13) chlorofluorocarbon-215 (CFC-215) 

chlorofluorocarbon-111 (CFC-111) chlorofluorocarbon-216 (CFC-216) 

chlorofluorocarbon-112 (CFC-112) chlorofluorocarbon-217 (CFC-217) 

chlorofluorocarbon-113 (CFC-113) halon-1211 

chlorofluorocarbon-114 (CFC-114) halon-1301 

chlorofluorocarbon-115 (CFC-115) halon-2402 
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chlorofluorocarbon-211 (CFC-211) carbon tetrachloride 

chlorofluorocarbon-212 (CFC-212) methyl chloroform 

 

1.2.11   Hazardous Materials 

 

Any material that is defined in 49 CFR 171, listed in 49 CFR 172, and 

regulated as a hazardous material in accordance with 40 CFR 173, requires a 

Material Safety Data Sheet (MSDS) in accordance with 29 CFR 1910.120, or 

which during end use, treatment, handling, storage, transportation or 

disposal meets or has components which meet or have the potential to meet 

the definition of a Hazardous Waste in accordance with 40 CFR 261.  

Throughout this specification, hazardous material includes hazardous 

chemicals. 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Environmental Protection Plan; G 

 

Dirt and Dust Control Plan; G 

 

Preconstruction Survey; G 

 

SD-06 Test Reports 

 

Laboratory analysis 

 

Regulatory Notification 

 

SD-11 Closeout Submittals 

 

  Some of the records listed below are also required as part of 

other submittals.  For the "Records" submittal, maintain on-site a 

separate three-ring Environmental Records binder and submit at the 

completion of the project.  Make separate parts to the binder 

corresponding to each of the applicable sub items listed below. 

 

Preconstruction survey; G 

 

Solid waste disposal report 

 

Waste determination documentation 

 

Disposal documentation for hazardous and regulated waste 

 

Contractor 40 CFR employee training records 

 

Regulatory notification 

 

Erosion and sediment control inspection reports 
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Hazardous Material Inventory Log; G 

 

1.4   NOT USED 

 

 

1.5   NOT USED 

 

 

1.6   REPORTS 

 

1.6.1   Preconstruction Survey 

 

Perform a preconstruction survey of the project site with the Contracting 

Officer, and take photographs showing existing environmental conditions in 

and adjacent to the site.  Submit a report for the record. 

 

1.6.2   Not Used 

 

 

1.6.3   Disposal Documentation for Hazardous and Regulated Waste 

 

Submit a copy of the applicable EPA and State permit(s), manifest(s), or 

license(s) for transportation, treatment, storage, and disposal of hazardous 

and regulated waste by permitted facilities. 

 

1.6.4   Contractor 40 CFR Employee Training Records 

 

Prepare and maintain employee training records throughout the term of the 

contract meeting applicable 40 CFR requirements.  Submit these training 

records to the Contracting Officer at the conclusion of the project, unless 

otherwise directed. 

 

1.6.5   Regulatory Notification 

 

The Contractor is responsible for all regulatory notification requirements 

in accordance with Federal, State and local regulations.  The Contractor 

will forward copies to the Contracting Officer prior to commencement of work 

activities.  Typically, regulatory notifications must be provided for the 

following (this listing is not all inclusive): demolition, renovation, NPDES 

defined site work, remediation of controlled substances (asbestos, hazardous 

waste, lead paint). 

 

1.6.6   Erosion and Sediment Control Inspection Reports 

 

Submit "Erosion and Sediment Control Inspection Reports" (form provided at 

the pre-construction conference) to the Contracting Officer once every 7 

calendar days and within 24 hours of a storm event that produces 0.5 inch or 

more of rain. 

 

1.6.7   Solid Waste Disposal Report 

 

Monthly the Contractor will submit a solid waste disposal report to the 

Contracting Officer.  For each waste, the report will state the 

classification (using the definitions provided in this section), amount, 

location, and name of the business receiving the solid waste.  The 

Contractor will include copies of the waste handling facilities' weight 

tickets, receipts, bills of sale, and other sales documentation.  In lieu of 
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sales documentation, the Contractor may submit a statement indicating the 

disposal location for the solid waste which is signed by an officer of the 

Contractor firm authorized to legally obligate or bind the firm.  The sales 

documentation or Contractor certification will include the receiver's tax 

identification number and business, EPA or State registration number, along 

with the receiver's delivery and business addresses and telephone numbers.  

For each solid waste retained by the Contractor for his own use, the 

Contractor will submit on the solid waste disposal report the information 

previously described in this paragraph.  Prices paid or received will not be 

reported to the Contracting Officer unless required by other provisions or 

specifications of this Contract or public law. 

 

1.7   WHM/HW MATERIALS PROHIBITION 

 

No waste hazardous material or hazardous waste shall be disposed of on 

government property.  No hazardous material shall be brought onto government 

property that does not directly relate to requirements for the performance 

of this contract.  The government is not responsible for disposal of 

Contractor's waste material brought on the job site and not required in the 

performance of this contract.  The intent of this provision is to dispose of 

that waste identified as waste hazardous material/hazardous waste as defined 

herein that was generated as part of this contract and existed within the 

boundary of the Contract limits and not brought in from offsite by the 

Contractor.  Incidental materials used to support the contract including, 

but not limited to aerosol cans, waste paint, cleaning solvents, 

contaminated brushes, rags, clothing, etc. are the responsibility of the 

Contractor.  The list is illustrative rather than inclusive.  The Contractor 

is not authorized to discharge any materials to sanitary sewer, storm drain, 

or to the river or conduct waste treatment or disposal on government 

property without written approval of the Contracting Officer. 

 

1.8   CLASS I AND II ODS PROHIBITION 

 

Class I and II ODS as defined and identified herein will not be used in the 

performance of this contract, nor be provided as part of the equipment.  

This prohibition will be considered to prevail over any other provision, 

specification, drawing, or referenced documents. 

 

1.9   ENVIRONMENTAL PROTECTION REQUIREMENTS 

 

Provide and maintain, during the life of the contract, environmental 

protection as defined.  Plan for and provide environmental protective 

measures to control pollution that develops during normal construction 

practice.  Plan for and provide environmental protective measures required 

to correct conditions that develop during the construction of permanent or 

temporary environmental features associated with the project.  Comply with 

Federal, State, and local regulations pertaining to the environment, 

including water, air, solid waste, hazardous waste and substances, oily 

substances, and noise pollution. 

 

Environmental Brief:  Attend an environmental brief to be included in the 

preconstruction meeting.  Provide the following information:  types, 

quantities, and use of hazardous materials that will be brought onto the 

activity; types and quantities of wastes/wastewater that may be generated 

during the contract. 
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1.9.1   Facility Hazardous Waste Generator Status 

 

DDSP is designated as a Large Quantity Generator.  All work conducted within 

the boundaries of this activity must meet the regulatory requirements of 

this generator designation.  The Contractor will comply with all provisions 

of Federal, State and local regulatory requirements applicable to this 

generator status regarding training and storage, handling, and disposal of 

all construction derived wastes. 

 

1.9.2   Licenses and Permits 

 

Obtain licenses and permits pursuant to the "Permits and Responsibilities" 

FAR Clause. 

 

The inspections and certifications will be provided through the services of 

a Professional Engineer, registered in the State where the work is being 

performed.  As a part of the quality control plan, which is required to be 

submitted for approval by the quality control section, provide a sub item 

containing the name, P.E. registration number, address, and telephone number 

of the professional engineer(s) who will be performing the inspections and 

certifications for each permit listed above. 

 

1.9.3   Contractor Liabilities for Environmental Protection 

 

The Contractor is advised that this project and the station are subject to 

Federal, State, and local regulatory agency inspections to review compliance 

with environmental laws and regulations.  The Contractor will fully 

cooperate with any representative from any Federal, State or local 

regulatory agency who may visit the job site and will provide immediate 

notification to the Contracting Officer, who will accompany them on any 

subsequent site inspections.  The Contractor will complete, maintain, and 

make available to the Contracting Officer, station, or regulatory agency 

personnel all documentation relating to environmental compliance under 

applicable Federal, State and local laws and regulations.  The Contractor 

will immediately notify the Contracting Officer if a Notice of Violation 

(NOV) is issued to the Contractor. 

 

The Contractor will be responsible for all damages to persons or property 

resulting from Contractor fault or negligence as well as for the payment of 

any civil fines or penalties which may be assessed by any Federal, State or 

local regulatory agency as a result of the Contractor's or any 

subcontractor's violation of any applicable Federal, State or local 

environmental law or regulation.  Should a Notice of Violation (NOV), Notice 

of Noncompliance (NON), Notice of Deficiency (NOD), or similar regulatory 

agency notice be issued to the Government as facility owner/operator on 

account of the actions or inactions of the Contractor or one of its 

subcontractors in the performance of work under this contract, the 

Contractor will fully cooperate with the Government in defending against 

regulatory assessment of any civil fines or penalties arising out of such 

actions or inactions. 

 

1.10   FUEL TANKS 

 

On site fuel tanks must be over drip pans, which can contain 110% of the 

tank's volume or be double walled.  The tanks and drip pans must be covered 

during inclement weather and when work is not in progress on the site. 
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1.11   NOT USED 

 

 

1.11.1   NOT USED 

 

 

1.12   HAZARDOUS MATERIAL INVENTORY LOG 

 

Submit a Hazardous Material Inventory Log which provides information 

required by (EPCRA Sections 312 and 313) along with corresponding Material 

Safety Data Sheets (MSDS) to the Contracting Officer at the start and at the 

end of construction (30 days from final acceptance), and update no later 

than January 31 of each calendar year during the life of the contract.  

Documentation for any spills/releases, environmental reports or off-site 

transfers may be requested by the Contracting Officer. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

3.1   PROTECTION OF NATURAL RESOURCES 

 

Preserve the natural resources within the project boundaries and outside the 

limits of permanent work.  Restore to an equivalent or improved condition 

upon completion of work.  Confine construction activities to within the 

limits of the work indicated or specified.  Conform to the national 

permitting requirements of the Clean Water Act. 

 

3.1.1   Land Resources 

 

Except in areas to be cleared, do not remove, cut, deface, injure, or 

destroy trees or shrubs without the Contracting Officer's permission.  Do 

not fasten or attach ropes, cables, or guys to existing nearby trees for 

anchorages unless authorized by the Contracting Officer.  Where such use of 

attached ropes, cables, or guys is authorized, the Contractor will be 

responsible for any resultant damage. 

 

3.1.1.1   Protection of Trees 

 

Protect existing trees which are to remain and which may be injured, 

bruised, defaced, or otherwise damaged by construction operations.  Remove 

displaced rocks from uncleared areas.  By approved excavation, remove trees 

with 30 percent or more of their root systems destroyed. 

 

3.1.1.2   Replacement 

 

Remove trees and other landscape features scarred or damaged by equipment 

operations, and replace with equivalent, undamaged trees and landscape 

features.  Obtain Contracting Officer's approval before replacement. 

 

3.1.2   Not Used 

 

 

3.2   HISTORICAL AND ARCHAEOLOGICAL RESOURCES 
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Carefully protect in-place and report immediately to the Contracting Officer 

historical and archaeological items or human skeletal remains discovered in 

the course of work.  Upon discovery, notify the Contracting Officer.  Stop 

work in the immediate area of the discovery until directed by the 

Contracting Officer to resume work.  The Government retains ownership and 

control over historical and archaeological resources. 

 

3.3   EROSION AND SEDIMENT CONTROL MEASURES 

 

3.3.1   Burnoff 

 

Burnoff of the ground cover is not permitted. 

 

3.3.2   Protection of Erodible Soils 

 

Immediately finish the earthwork brought to a final grade, as indicated or 

specified.  Immediately protect the side slopes and back slopes upon 

completion of rough grading.  Plan and conduct earthwork to minimize the 

duration of exposure of unprotected soils. 

 

3.3.3   Temporary Protection of Erodible Soils 

 

Use the following methods to prevent erosion and control sedimentation: 

 

3.3.3.1   Mechanical Retardation and Control of Runoff 

 

Mechanically retard and control the rate of runoff from the construction 

site.  This includes construction of diversion ditches, benches, berms, and 

use of silt fences and straw bales to retard and divert runoff to protected 

drainage courses. 

 

3.3.3.2   Sediment Basins 

 

Trap sediment in temporary sediment basins.  Select a basin size based on 

disturbed area and total drainage area and maintain the basin per PADEP 

Title 25, Chapter 102 Regulations.  Pump dry and remove the accumulated 

sediment, after each storm.  Use a paved weir or vertical overflow pipe for 

overflow.  Remove collected sediment from the site.  Institute effluent 

quality monitoring programs. 

 

3.3.3.3   Not Used 

 

 

3.4   CONTROL AND DISPOSAL OF SOLID WASTES 

 

Pick up solid wastes, and place in covered containers which are regularly 

emptied.  Do not prepare or cook food on the project site.  Prevent 

contamination of the site or other areas when handling and disposing of 

wastes.  At project completion, leave the areas clean.  Recycling is 

encouraged and can be coordinated with the Contracting Officer and the 

activity recycling coordinator.  Remove all solid waste (including non-

hazardous debris) from Government property and dispose off-site at an 

approved landfill.  Solid waste disposal off-site must comply with most 

stringent local, State, and Federal requirements including 40 CFR 241, 40 

CFR 243, 40 CFR 258 and PA Title 25. 
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3.5   CONTROL AND DISPOSAL OF HAZARDOUS WASTES 

 

3.5.1   Hazardous Waste/Debris Management 

 

The Contractor will identify all construction activities which will generate 

hazardous waste/debris.  The Contractor must provide a documented waste 

determination for all resultant waste streams.  Hazardous waste/debris will 

be identified, labeled, handled, stored, and disposed of in accordance with 

all Federal, State, and local regulations including 40 CFR 261, 40 CFR 262, 

40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, 40 CFR 268 and PA Title 25.  

Hazardous waste will also be managed in accordance with the approved 

Hazardous Waste Management Section of the Environmental Protection Plan.  

Store hazardous wastes in approved containers in accordance with 49 CFR 173 

and 49 CFR 178.  Hazardous waste generated within the confines of Government 

facilities will be identified as being generated by the Government and will 

be turned over to the DDSP Environmental Office for Disposal.  No hazardous 

waste will be brought onto Government property.  Provide to the Contracting 

Officer a copy of waste determination documentation for any solid waste 

streams that have any potential to be hazardous waste or contain any 

chemical constituents listed in 40 CFR 372-SUBPART D.  For hazardous wastes 

spills, call the Fire Department and verbally notify the Contracting Officer 

immediately. 

 

3.5.1.1   Regulated Waste Storage/Satellite Accumulation/90 Day Storage Areas 

 

If the work requires the temporary storage/collection of regulated or 

hazardous wastes, the Contractor will request the establishment of a 

Regulated Waste Storage Area, a Satellite Accumulation Area, or a 90 Day 

Storage Area at the point of generation.  The Contractor must submit a 

written request to the Contracting Officer with the following information: 

 

Contract Number        ____________    Contractor       ______________ 

 

Haz/Waste or 

Regulated Waste POC    ____________    Phone Number     ______________ 

 

Type of Waste          ____________    Source of Waste  ______________ 

 

Emergency POC          ____________    Phone Number     ______________ 

 

Location of the Site:  ____________ (Attach Site Plan to the Request) 

 

Attach a waste determination form.  Allow ten working days for processing 

this request. 

 

3.5.2   Pollution Prevention/Hazardous Waste Minimization 

 

The Contractor will actively pursue minimizing the use of hazardous 

materials and the generation of hazardous waste while on-base.  The 

Hazardous Waste Management Section of the Environmental Protection Plan will 

include the Contractor's procedures for pollution prevention/ hazardous 

waste minimization.  For preparing this part of the plan, the Contractor may 

consult the activity Environmental Office for suggestions and to obtain a 

copy of the installation's pollution prevention/hazardous waste minimization 

plan for reference material.  If no written plan exists, the Contractor may 

obtain information by contacting the Contracting Officer.  The Contractor 
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will describe the types of the hazardous materials expected to be used in 

the construction when requesting information. 

 

3.5.3   Hazardous Material Control 

 

The Contractor will include hazardous material control procedures in the 

Safety Plan.  The procedures will address and ensure the proper handling of 

hazardous materials, including the appropriate transportation requirements.  

The Contractor will submit a MSDS and estimated quantities to be used for 

each hazardous material to the Contracting Officer prior to bringing the 

material on base.  Typical materials requiring MSDS and quantity reporting 

include, but are not limited to, oil and latex based painting and caulking 

products, solvents, adhesives, aerosol, and petroleum products.  At the end 

of the project, the Contractor will provide the Contracting Officer with the 

maximum quantity of each material that was present at the site at any one 

time, the dates the material was present, the amount of each material that 

was used during the project, and how the material was used.  The Contractor 

will also ensure that hazardous materials are utilized in a manner that will 

minimize the amount of hazardous waste that is generated.  The Contractor 

will ensure that all containers of hazardous materials have NFPA labels or 

their equivalent.  Copies of the MSDS for hazardous materials will be kept 

on site at all times and provided to the Contracting Officer at the end of 

the project.  The Contractor will certify that all hazardous materials 

removed from the site are hazardous materials and do not meet the definition 

of hazardous waste per 40 CFR 261. 

 

3.5.4   Petroleum Products 

 

Conduct the fueling and lubricating of equipment and motor vehicles in a 

manner that protects against spills and evaporation.  All used oil generated 

on site will be managed in accordance with 40 CFR 279 and PA Tile 25 Chapter 

298.  The Contractor will determine if any used oil generated while on-site 

exhibits a characteristic of hazardous waste.  In addition, used oil 

containing 1000 parts per million of solvents will be considered a hazardous 

waste and disposed of at Contractor's expense.  Used oil mixed with a 

hazardous waste will also be considered a hazardous waste.  All hazardous 

waste will be managed in accordance with the paragraph entitled Hazardous 

Waste/Debris Management of this section and will be managed in accordance 

with the approved Environmental Protection Plan. 

 

3.5.5   Releases/Spills of Oil and Hazardous Substances 

 

Take precautions to prevent releases/spills of oil and hazardous substances.  

In the event of any releases of oil and hazardous substances, chemicals, or 

gases; immediately (within 15 minutes) notify the Depot Fire Department and 

the Contracting Officer.  The Contractor is responsible for verbal and 

written notifications as required by the federal 40 CFR 355, and State, and 

local regulations.  Spill response will be in accordance with 40 CFR 300 and 

applicable State and local regulations.  Contain and clean up these spills 

without cost to the Government.  If Government assistance is requested or 

required, the Contractor will reimburse the Government for such assistance.  

Provide copies of the written notification and documentation that a verbal 

notification was made within 20 days. 

 

The Contractor shall notify the Contracting Officer immediately upon 

discovery of any spill.   The contractor shall maintain spill cleanup 

equipment and materials at the work site.  The Contractor shall clean up all 
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hazardous and non-hazardous (WHM) waste spills caused by the Contractor.  

The Contractor shall reimburse the government for all material, equipment, 

and clothing generated during any spill cleanup.  The Contractor shall 

reimburse the government for all costs incurred including sample analysis 

materials, equipment, and labor if the government must initiate its own 

spill cleanup procedures, for Contractor responsible spills, when: 

 

a. The Contractor has not begun spill cleanup procedure within one (1) 

hour of spill discovery/occurrence, or 

 

b. If, in the government's judgment, the Contractor's spill cleanup is 

not adequately abating life threatening situation and/or is a threat 

to any body of water or environmentally sensitive areas. 

 

3.6   DUST CONTROL 

 

Keep dust down at all times, including during nonworking periods.  Sprinkle 

or treat, with dust suppressants, the soil at the site, haul roads, and 

other areas disturbed by operations.  Dry power brooming will not be 

permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 

brooming.  Air blowing will be permitted only for cleaning nonparticulate 

debris such as steel reinforcing bars.  Only wet cutting will be permitted 

for cutting concrete blocks, concrete, and bituminous concrete.  Do not 

unnecessarily shake bags of cement, concrete mortar, or plaster. 

 

3.7   ABRASIVE BLASTING 

 

3.7.1   Blasting Operations 

 

The use of silica sand is prohibited in sandblasting. Provide tarpaulin drop 

cloths and windscreens to enclose abrasive blasting operations to confine 

and collect dust, abrasive, agent, paint chips, and other debris.  Perform 

work involving removal of hazardous material in accordance with 29 CFR 1910. 

 

3.7.2   Disposal Requirements 

 

Submit analytical results of the debris generated from abrasive blasting 

operations per paragraph entitled Laboratory Analysis of this section.  

Hazardous waste generated from blasting operations will be managed in 

accordance with paragraph entitled "Hazardous Waste\Debris Management" of 

this section and with the approved HWMP.  Disposal of non-hazardous abrasive 

blasting debris will be in accordance with paragraph entitled, "Control and 

Disposal of Solid Wastes". 

 

3.8   NOISE 

 

Make the maximum use of low-noise emission products, as certified by the 

EPA.  Blasting or use of explosives will not be permitted without written 

permission from the Contracting Officer, and then only during the designated 

times.  Confine pile-driving operations to the period between 8 a.m. and 4 

p.m., Monday through Friday, exclusive of holidays, unless otherwise 

specified. 

 

3.9   MERCURY MATERIALS 

 

Mercury is prohibited in the construction of this facility, unless specified 

otherwise, and with the exception of mercury vapor lamps and fluorescent 
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lamps.  Dumping of mercury-containing materials and devices such as mercury 

vapor lamps, fluorescent lamps, and mercury switches, in rubbish containers 

is prohibited.  Remove without breaking, pack to prevent breakage, and 

transport where directed for turn over to and disposal by the DDSP 

Environmental Office.  Immediately report to the Contracting Officer 

instances of breakage or mercury spillage.  Clean mercury spill area to the 

satisfaction of the Contracting Officer. 

  

-- End of Section -- 
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SECTION 01780 

 

PROJECT CLOSEOUT 

 

PART 1   GENERAL 

 

1.1   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

As-Built Drawings; G 

 

  Drawings showing final as-built conditions of the project.  The 

final CADD as-built drawings shall consist of one set of electronic 

CADD drawing files in the specified format, one set of mylar 

drawings, 2 sets of blue-line prints of the mylars, and one set of 

the approved working as-built drawings. 

 

SD-03 Product Data 

 

As-Built Record of Equipment and Materials; G 

 

  Two copies of the record listing the as-built materials and 

equipment incorporated into the construction of the project. 

 

Warranty Management Plan; G 

 

  One set of the warranty management plan containing information 

relevant to the warranty of materials and equipment incorporated 

into the construction project, including the starting date of 

warranty of construction.  The Contractor shall furnish with each 

warranty the name, address, and telephone number of each of the 

guarantor's representatives nearest to the project location. 

 

Warranty Tags 

 

  Two record copies of the warranty tags showing the layout and 

design. 

 

Final Cleaning; G 

 

  Two copies of the listing of completed final clean-up items. 

 

1.2   PROJECT RECORD DOCUMENTS 

 

1.2.1   As-Built Drawings 

 

This paragraph covers as-built drawings complete, as a requirement of the 

contract.  The terms "drawings," "contract drawings," "drawing files," 

"working as-built drawings" and "final as-built drawings" refer to contract 

drawings which are revised to be used for final as-built drawings. 
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1.2.1.1   Government Furnished Materials 

 

One set of electronic CADD files in the specified software and format 

revised to reflect all bid amendments will be provided by the Government at 

the preconstruction conference for projects requiring CADD file as-built 

drawings. 

 

1.2.1.2   Working As-Built and Final As-Built Drawings 

 

The Contractor shall revise 2 sets of paper drawings by red-line process to 

show the as-built conditions during the prosecution of the project.  These 

working as-built marked drawings shall be kept current on a weekly basis and 

at least one set shall be available on the jobsite at all times.  Changes 

from the contract plans which are made in the work or additional information 

which might be uncovered in the course of construction shall be accurately 

and neatly recorded as they occur by means of details and notes.  Final as-

built drawings shall be prepared after the completion of each definable 

feature of work as listed in the Contractor Quality Control Plan 

(Foundations, Utilities, Structural Steel, etc., as appropriate for the 

project).  The working as-built marked prints and final as-built drawings 

will be jointly reviewed for accuracy and completeness by the Contracting 

Officer and the Contractor prior to submission of each monthly pay estimate.  

If the Contractor fails to maintain the working and final as-built drawings 

as specified herein, the Contracting Officer will deduct from the monthly 

progress payment an amount representing the estimated cost of maintaining 

the as-built drawings.  This monthly deduction will continue until an 

agreement can be reached between the Contracting Officer and the Contractor 

regarding the accuracy and completeness of updated drawings.  The working 

and final as-built drawings shall show, but shall not be limited to, the 

following information: 

 

a. The actual location, kinds and sizes of all sub-surface utility 

lines.  In order that the location of these lines and appurtenances 

may be determined in the event the surface openings or indicators 

become covered over or obscured, the as-built drawings shall show, 

by offset dimensions to two permanently fixed surface features, the 

end of each run including each change in direction.  Valves, splice 

boxes and similar appurtenances shall be located by dimensioning 

along the utility run from a reference point.  The average depth 

below the surface of each run shall also be recorded. 

 

b. The location and dimensions of any changes within the building 

structure. 

 

c. Correct grade, elevations, cross section, or alignment of roads, 

earthwork, structures or utilities if any changes were made from 

contract plans. 

 

d. Changes in details of design or additional information obtained 

from working drawings specified to be prepared and/or furnished by 

the Contractor; including but not limited to fabrication, erection, 

installation plans and placing details, pipe sizes, insulation 

material, dimensions of equipment foundations, etc. 

 

e. The topography, invert elevations and grades of drainage installed 

or affected as part of the project construction. 
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f. Changes or modifications which result from the final inspection. 

 

g. Where contract drawings or specifications present options, only the 

option selected for construction shall be shown on the final as-

built prints. 

 

h. If borrow material for this project is from sources on Government 

property, or if Government property is used as a spoil area, the 

Contractor shall furnish a contour map of the final borrow 

pit/spoil area elevations. 

 

i. Systems designed or enhanced by the Contractor, such as HVAC 

controls, fire alarm, fire sprinkler, and irrigation systems. 

 

j. Modifications (change order price shall include the Contractor's 

cost to change working and final as-built drawings to reflect 

modifications) and compliance with the following procedures. 

 

(1)  Directions in the modification for posting descriptive changes 

shall be followed. 

 

(2)  A Modification Circle shall be placed at the location of each 

deletion. 

 

(3)  For new details or sections which are added to a drawing, a 

Modification Circle shall be placed by the detail or section 

title. 

 

(4)  For minor changes, a Modification Circle shall be placed by 

the area changed on the drawing (each location). 

 

(5)  For major changes to a drawing, a Modification Circle shall be 

placed by the title of the affected plan, section, or detail at 

each location. 

 

(6)  For changes to schedules or drawings, a Modification Circle 

shall be placed either by the schedule heading or by the change 

in the schedule. 

 

(7)  The Modification Circle size shall be 1/2 inch diameter unless 

the area where the circle is to be placed is crowded.  Smaller 

size circle shall be used for crowded areas. 

 

1.2.1.3   Drawing Preparation 

 

The as-built drawings shall be modified as may be necessary to correctly 

show the features of the project as it has been constructed by bringing the 

contract set into agreement with approved working as-built prints, and 

adding such additional drawings as may be necessary.  These working as-built 

marked prints shall be neat, legible and accurate.  These drawings are part 

of the permanent records of this project and shall be returned to the 

Contracting Officer after approval by the Government.  Any drawings damaged 

or lost by the Contractor shall be satisfactorily replaced by the Contractor 

at no expense to the Government. 
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1.2.1.4   Computer Aided Design and Drafting (CADD) Drawings 

 

Only personnel proficient in the preparation of CADD drawings shall be 

employed to modify the contract drawings or prepare additional new drawings.  

Additions and corrections to the contract drawings shall be equal in quality 

and detail to that of the originals.  Line colors, line weights, lettering, 

layering conventions, and symbols shall be the same as the original line 

colors, line weights, lettering, layering conventions and symbols.  If 

additional drawings are required, they shall be prepared using the specified 

electronic file format applying the same graphic standards specified for 

original drawings.  The title block and drawing border to be used for any 

new final as-built drawings shall be identical to that used on the contract 

drawings.  Additions and corrections to the contract drawings shall be 

accomplished using CADD files.  The Contractor will be furnished "as-

designed" drawings in AutoCAD.  The version of AutoCAD shall be the release 

that is in use by DDSP at the time of project award. The electronic files 

will be supplied on compact disc, read-only memory (CD-ROM).  The Contractor 

shall be responsible for providing all program files and hardware necessary 

to prepare final as-built drawings.  The Contracting Officer will review 

final as-built drawings for accuracy and the Contractor shall make required 

corrections, changes, additions, and deletions. 

 

a. CADD colors shall be the "base" colors of red, green, and blue.  

Color code for changes shall be as follows: 

 

(1)  Deletions (red) - Deleted graphic items (lines) shall be 

colored red with red lettering in notes and leaders. 

 

(2)  Additions (Green) - Added items shall be drawn in green with 

green lettering in notes and leaders. 

 

(3)  Special (Blue) - Items requiring special information, 

coordination, or special detailing or detailing notes shall be 

in blue on layer #63. 

 

b. The Contract Drawing files shall be renamed in a manner related to 

the contract number as instructed in the Pre-Construction 

conference.  Marked-up changes shall be made only to those renamed 

files.  All changes shall be made on the layer/level as the original 

item.  There shall be no deletions of existing lines. 

 

c. When final revisions have been completed, the cover sheet drawing 

shall show the wording "RECORD DRAWING AS-BUILT" followed by the 

name of the Contractor in letters at least 3/16 inch high.  All 

other contract drawings shall be marked either "AS-Built" drawing 

denoting no revisions on the sheet or "Revised As-Built" denoting 

one or more revisions.  Original contract drawings shall be dated in 

the revision block. 

 

d. Within 10 days after Government approval of all of the working as-

built drawings for a phase of work, the Contractor shall prepare the 

final CADD as-built drawings for that phase of work and submit two 

sets of blue-lined prints of these drawings for Government review 

and approval.  The Government will promptly return one set of prints 

annotated with any necessary corrections.  Within 7 days the 

Contractor shall revise the CADD files accordingly at no additional 
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cost and submit one set of final prints for the completed phase of 

work to the Government.  Within 10 days of substantial completion of 

all phases of work, the Contractor shall submit the final as-built 

drawing package for the entire project.  The submittal shall consist 

of one set of electronic files on compact disc, read-only memory 

(CD-ROM), one set of mylars, two sets of blue-line prints and one 

set of the approved working as-built drawings.  They shall be 

complete in all details and identical in form and function to the 

contract drawing files supplied by the Government.  Any transactions 

or adjustments necessary to accomplish this are the responsibility 

of the Contractor.  The Government reserves the right to reject any 

drawing files it deems incompatible with the customer's CADD system.  

Paper prints, drawing files and storage media submitted will become 

the property of the Government upon final approval.  Failure to 

submit final as-built drawing files and marked prints as specified 

shall be cause for withholding any payment due the Contractor under 

this contract.  Approval and acceptance of final as-built drawings 

shall be accomplished before final payment is made to the 

Contractor. 

 

1.2.1.5   Payment 

 

No separate payment will be made for as-built drawings required under this 

contract, and all costs accrued in connection with such drawings shall be 

considered a subsidiary obligation of the Contractor. 

 

1.2.2   As-Built Record of Equipment and Materials 

 

The Contractor shall furnish one copy of preliminary record of equipment and 

materials used on the project 15 days prior to final inspection.  This 

preliminary submittal will be reviewed and returned 2 days after final 

inspection with Government comments.  Two sets of final record of equipment 

and materials shall be submitted 10 days after final inspection.  The 

designations shall be keyed to the related area depicted on the contract 

drawings.  The record shall list the following data: 

 

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA 

 

  Description      Specification     Manufacturer      Composition     Where 

                   Section           and Catalog,      and Size        Used 

 Model, and 

 Serial Number  

 

1.2.3   Final Approved Shop Drawings 

 

The Contractor shall furnish final approved project shop drawings 30 days 

after transfer of the completed facility. 

 

1.2.4   Construction Contract Specifications 

 

The Contractor shall furnish final as-built construction contract 

specifications, including modifications thereto, 30 days after transfer of 

the completed facility. 
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1.2.5   Real Property Equipment 

 

The Contractor shall furnish a list of installed equipment furnished under 

this contract.  The list shall include all information usually listed on 

manufacturer's name plate.  The "EQUIPMENT-IN-PLACE LIST" shall include, as 

applicable, the following for each piece of equipment installed:  

description of item, location (by room number), model number, serial number, 

capacity, name and address of manufacturer, name and address of equipment 

supplier, condition, spare parts list, manufacturer's catalog, and warranty.  

A draft list shall be furnished at time of transfer.  The final list shall 

be furnished 30 days after transfer of the completed facility. 

 

1.3   WARRANTY MANAGEMENT 

 

1.3.1   Warranty Management Plan 

 

The Contractor shall develop a warranty management plan which shall contain 

information relevant to the project as described in the following 

paragraphs. At least 30 days before the planned pre-warranty conference, the 

Contractor shall submit the warranty management plan for Government 

approval.  The warranty management plan shall include all required actions 

and documents to assure that the Government receives all warranties to which 

it is entitled.  The plan shall be in narrative form and contain sufficient 

detail to render it suitable for use by future maintenance and repair 

personnel, whether tradesmen, or of engineering background, not necessarily 

familiar with this contract.  The term "status" as indicated below shall 

include due date and whether item has been submitted or was accomplished.  

Warranty information made available during the construction phase shall be 

submitted to the Contracting Officer for approval prior to each monthly pay 

estimate.  Approved information shall be assembled in a binder and shall be 

turned over to the Government upon acceptance of the work.  The construction 

warranty period shall begin on the date of project acceptance and shall 

continue for the full product warranty period or a minimum of one (1) year, 

whichever is longer. If the Government takes possession of any part of the 

work or equipment before final acceptance, the warranty shall continue for a 

period of one (1) year from the date the Government takes possession. A 

joint 4 month and 9 month warranty inspection shall be conducted, measured 

from time of acceptance, by the Contractor and Contracting Officer.   

 

Information contained in the warranty management plan shall include, but 

shall not be limited to, the following: 

 

a. Roles and responsibilities of all personnel associated with the 

warranty process, including points of contact and telephone numbers 

within the organizations of the Contractors, subcontractors, 

manufacturers or suppliers involved. 

 

b. Listing and status of delivery of all Certificates of Warranty for 

extended warranty items, to include roofs, HVAC balancing, pumps, 

motors, transformers, and for all commissioned systems such as fire 

protection and alarm systems, sprinkler systems, lightning 

protection systems, etc. 
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c. A list for each warranted equipment, item, feature of construction 

or system indicating: 

 

1.  Name of item. 

2.  Model and serial numbers. 

3.  Location where installed. 

4.  Name and phone numbers of manufacturers or suppliers. 

5.  Names, addresses and telephone numbers of sources of spare 

parts. 

6.  Warranties and terms of warranty.  This shall include one-year 

overall warranty of construction.  Items which have extended 

warranties shall be indicated with separate warranty expiration 

dates. 

7.  Cross-reference to warranty certificates as applicable. 

8.  Starting point and duration of warranty period. 

9.  Summary of maintenance procedures required to continue the 

warranty in force. 

10. Cross-reference to specific pertinent Operation and Maintenance 

manuals. 

11. Organization, names and phone numbers of persons to call for 

warranty service. 

12. Typical response time and repair time expected for various 

warranted equipment. 

 

d. The Contractor's plans for attendance at the 4 and 9 month post-

construction warranty inspections conducted by the Government. 

 

e. Procedure and status of tagging of all equipment covered by extended 

warranties. 

 

f. Copies of instructions to be posted near selected pieces of 

equipment where operation is critical for warranty and/or safety 

reasons. 

 

1.3.2   Performance Bond 

 

The Contractor's Performance Bond shall remain effective throughout the 

construction period. 

 

a. In the event the Contractor fails to commence and diligently pursue 

any construction warranty work required, the Contracting Officer 

will have the work performed by others, and after completion of the 

work, will charge the remaining construction warranty funds of 

expenses incurred by the Government while performing the work, 

including, but not limited to administrative expenses. 

 

b. In the event sufficient funds are not available to cover the 

construction warranty work performed by the Government at the 

Contractor's expense, the Contracting Officer will have the right to 

recoup expenses from the bonding company. 

 

c. Following oral or written notification of required construction 

warranty repair work, the Contractor shall respond in a timely 

manner.  Written verification will follow oral instructions.  

Failure of the Contractor to respond will be cause for the 

Contracting Officer to proceed against the Contractor. 
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1.3.3   Pre-Warranty Conference 

 

Prior to contract completion, and at a time designated by the Contracting 

Officer, the Contractor shall meet with the Contracting Officer to develop a 

mutual understanding with respect to the requirements of this section.  

Communication procedures for Contractor notification of construction warranty 

defects, priorities with respect to the type of defect, reasonable time 

required for Contractor response, and other details deemed necessary by the 

Contracting Officer for the execution of the construction warranty shall be 

established/reviewed at this meeting.  In connection with these requirements 

and at the time of the Contractor's quality control completion inspection, 

the Contractor shall furnish the name, telephone number and address of a 

licensed and bonded company which is authorized to initiate and pursue 

construction warranty work action on behalf of the Contractor.  This point of 

contact will be located within the local service area of the warranted 

construction, shall be continuously available, and shall be responsive to 

Government inquiry on warranty work action and status.  This requirement does 

not relieve the Contractor of any of its responsibilities in connection with 

other portions of this provision. 

  

1.3.4   Contractor's Response to Construction Warranty Service Requirements 

 

Following oral or written notification by the Contracting Officer, the 

Contractor shall respond to construction warranty service requirements in 

accordance with the "Construction Warranty Service Priority List" and the 

three categories of priorities listed below.  The Contractor shall submit a 

report on any warranty item that has been repaired during the warranty 

period.  The report shall include the cause of the problem, date reported, 

corrective action taken, and when the repair was completed.  If the 

Contractor does not perform the construction warranty within the timeframes 

specified, the Government will perform the work and backcharge the 

construction warranty payment item established. 

 

a. First Priority Code 1.  Perform onsite inspection to evaluate 

situation, and determine course of action within 4 hours, initiate 

work within 6 hours and work continuously to completion or relief. 

 

b. Second Priority Code 2.  Perform onsite inspection to evaluate 

situation, and determine course of action within 8 hours, initiate 

work within 24 hours and work continuously to completion or relief. 

 

c. Third Priority Code 3.  All other work to be initiated within 3 work 

days and work continuously to completion or relief. 

 

d. The "Construction Warranty Service Priority List" is as follows: 

 

Code 1-Air Conditioning and Heating Systems (includes chiller, pumps, air 

handling units, controls, VAV boxes, etc.) 

(1)  Recreational support. 

(2)  Air conditioning leak in part of building, if causing damage. 

(3)  Air conditioning system not cooling properly. 

 

 

 

Code 1-Electrical 
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(1)  Power failure (entire area or any building operational after 

1600 hours). 

(2)  Security lights 

(3)  Smoke detectors 

 

Code 2-Electrical 

(1)  Power failure (no power to a room or part of building). 

(2)  Receptacle and lights (in a room or part of building). 

 

Code 3-Electrical 

Street lights. 

 

Code 1-Heat 

(1)  Area power failure affecting heat. 

(2)  Heater in unit not working. 

 

 

Code 1-Roof Leaks 

Temporary repairs will be made where major damage to property is 

occurring. 

 

 

Code 2-Roof Leaks 

Where major damage to property is not occurring, check for location 

of leak during rain and complete repairs on a Code 2 basis. 

 

 

Code 3-All other work not listed above. 

 

1.3.5   Warranty Tags 

 

At the time of installation, each warranted item shall be tagged with a 

durable, oil and water resistant tag approved by the Contracting Officer.  

Each tag shall be attached with a copper wire and shall be sprayed with a 

silicone waterproof coating.  The date of acceptance and the QC signature 

shall remain blank until project is accepted for beneficial occupancy.  The 

tag shall show the following information. 

 

a. Type of product/material_____________________________________. 

 

b. Model number_________________________________________________. 

 

c. Serial number________________________________________________. 

 

d. Contract number______________________________________________. 

 

e. Warranty period ___________ from ___________to_______________. 

 

f. Inspector's signature________________________________________. 

 

g. Construction Contractor______________________________________. 

 

 Address______________________________________________________. 

 

 Telephone number_____________________________________________. 

 

h. Warranty contact_____________________________________________. 
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 Address______________________________________________________. 

 

 Telephone number_____________________________________________. 

 

i. Warranty response time priority code_________________________. 

 

j. WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE 

DURING THE WARRANTY PERIOD. 

 

1.4   MECHANICAL TESTING, ADJUSTING, BALANCING, AND COMMISSIONING 

 

Prior to final inspection and transfer of the completed facility; all 

reports, statements, certificates, and completed checklists for testing, 

adjusting, balancing, and commissioning of mechanical systems shall be 

submitted to and approved by the Contracting Officer as specified in 

applicable technical specification sections. 

 

1.5   SUBMISSION OF OPERATION AND MAINTENANCE DATA 

 

Submit Operation and Maintenance (O&M) Data specifically applicable to this 

contract and a complete and concise depiction of the provided equipment, 

product, or system.  Organize and present information in sufficient detail 

to clearly explain O&M requirements at the system, equipment, component, and 

subassembly level.  Include an index preceding each submittal.  Submit in 

accordance with this section and Section 01330 SUBMITTAL PROCEDURES. 

 

1.5.1   Package Quality 

 

Documents must be fully legible.  Poor quality copies and material with hole 

punches obliterating the text or drawings will not be accepted. 

 

1.5.2   Package Content 

 

Data package content shall be as shown in the paragraph titled "Schedule of 

Operation and Maintenance Data Packages."  Comply with the data package 

requirements specified in the individual technical sections, including the 

content of the packages and addressing each product, component, and system 

designated for data package submission. 

 

1.5.3   Changes to Submittals 

 

Manufacturer-originated changes or revisions to submitted data shall be 

furnished by the Contractor if a component of an item is so affected 

subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 

required by the Contracting Officer for final acceptance of submitted data, 

shall be submitted by the Contractor within 30 calendar days of the 

notification of this change requirement. 

 

1.6   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES 

 

1.6.1   Operating Instructions 

 

Include specific instructions, procedures, and illustrations for the 

following phases of operation: 
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1.6.1.1   Safety Precautions 

 

List personnel hazards and equipment or product safety precautions for all 

operating conditions. 

 

1.6.1.2   Operator Prestart 

 

Include procedures required to set up and prepare each system for use. 

 

1.6.1.3   Startup, Shutdown, and Post-Shutdown Procedures 

 

Provide narrative description for Startup, Shutdown and Post-shutdown 

operating procedures including the control sequence for each procedure. 

 

1.6.1.4   Normal Operations 

 

Provide narrative description of Normal Operating Procedures.  Include 

Control Diagrams with data to explain operation and control of systems and 

specific equipment. 

 

1.6.1.5   Emergency Operations 

 

Include Emergency Procedures for equipment malfunctions to permit a short 

period of continued operation or to shut down the equipment to prevent 

further damage to systems and equipment.  Include Emergency Shutdown 

Instructions for fire, explosion, spills, or other foreseeable 

contingencies.  Provide guidance and procedures for emergency operation of 

all utility systems including required valve positions, valve locations and 

zones or portions of systems controlled. 

 

1.6.1.6   Operator Service Requirements 

 

Include instructions for services to be performed by the operator such as 

lubrication, adjustment, inspection, and recording gage readings. 

 

1.6.1.7   Environmental Conditions 

 

Include a list of Environmental Conditions (temperature, humidity, and other 

relevant data) that are best suited for the operation of each product, 

component or system.  Describe conditions under which the item equipment 

should not be allowed to run. 

 

1.6.2   Preventive Maintenance 

 

Include the following information for preventive and scheduled maintenance 

to minimize corrective maintenance and repair. 

 

1.6.2.1   Lubrication Data 

 

Include preventative maintenance lubrication data, in addition to 

instructions for lubrication provided under paragraph titled "Operator 

Service Requirements": 

 

a. A table showing recommended lubricants for specific temperature 

ranges and applications. 
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b. Charts with a schematic diagram of the equipment showing 

lubrication points, recommended types and grades of lubricants, and 

capacities. 

 

c. A Lubrication Schedule showing service interval frequency. 

 

1.6.2.2   Preventive Maintenance Plan and Schedule 

 

Include manufacturer's schedule for routine preventive maintenance, 

inspections, tests and adjustments required to ensure proper and economical 

operation and to minimize corrective maintenance.  Provide manufacturer's 

projection of preventive maintenance work-hours on a daily, weekly, monthly, 

and annual basis including craft requirements by type of craft.  For 

periodic calibrations, provide manufacturer's specified frequency and 

procedures for each separate operation. 

 

1.6.3   Corrective Maintenance (Repair) 

 

Include manufacturer's recommended procedures and instructions for 

correcting problems and making repairs. 

 

1.6.3.1   Troubleshooting Guides and Diagnostic Techniques 

 

Include step-by-step procedures to promptly isolate the cause of typical 

malfunctions.  Describe clearly why the checkout is performed and what 

conditions are to be sought.  Identify tests or inspections and test 

equipment required to determine whether parts and equipment may be reused or 

require replacement. 

 

1.6.3.2   Wiring Diagrams and Control Diagrams 

 

Wiring diagrams and control diagrams shall be point-to-point drawings of 

wiring and control circuits including factory-field interfaces.  Provide a 

complete and accurate depiction of the actual job specific wiring and 

control work.  On diagrams, number electrical and electronic wiring and 

pneumatic control tubing and the terminals for each type, identically to 

actual installation configuration and numbering. 

 

1.6.3.3   Maintenance and Repair Procedures 

 

Include instructions and a list of tools required to repair or restore the 

product or equipment to proper condition or operating standards. 

 

1.6.3.4   Removal and Replacement Instructions 

 

Include step-by-step procedures and a list required tools and supplies for 

removal, replacement, disassembly, and assembly of components, assemblies, 

subassemblies, accessories, and attachments.  Provide tolerances, 

dimensions, settings and adjustments required.  Instructions shall include a 

combination of text and illustrations. 

 

1.6.3.5   Spare Parts and Supply Lists 

 

Include lists of spare parts and supplies required for maintenance and 

repair to ensure continued service or operation without unreasonable delays.  

Special consideration is required for facilities at remote locations.  List 

spare parts and supplies that have a long lead-time to obtain. 
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1.6.4   Corrective Maintenance Work-Hours 

 

Include manufacturer's projection of corrective maintenance work-hours 

including requirements by type of craft.  Corrective maintenance that 

requires completion or participation of the equipment manufacturer shall be 

identified and tabulated separately. 

 

1.6.5   Appendices 

 

Provide information required below and information not specified in the 

preceding paragraphs but pertinent to the maintenance or operation of the 

product or equipment.  Include the following: 

 

1.6.6   Parts Identification 

 

Provide identification and coverage for all parts of each component, 

assembly, subassembly, and accessory of the end items subject to 

replacement.  Include special hardware requirements, such as requirement to 

use high-strength bolts and nuts.  Identify parts by make, model, serial 

number, and source of supply to allow reordering without further 

identification.  Provide clear and legible illustrations, drawings, and 

exploded views to enable easy identification of the items.  When 

illustrations omit the part numbers and description, both the illustrations 

and separate listing shall show the index, reference, or key number that 

will cross-reference the illustrated part to the listed part.  Parts shown 

in the listings shall be grouped by components, assemblies, and 

subassemblies in accordance with the manufacturer's standard practice.  

Parts data may cover more than one model or series of equipment, components, 

assemblies, subassemblies, attachments, or accessories, such as typically 

shown in a master parts catalog 

 

1.6.6.1   Warranty Information 

 

List and explain the various warranties and include the servicing and 

technical precautions prescribed by the manufacturers or contract documents 

in order to keep warranties in force.  Include warranty information for 

primary components such as the compressor of air conditioning system. 

 

1.6.6.2   Personnel Training Requirements 

 

Provide information available from the manufacturer that is needed for  use 

in training designated personnel to properly operate and maintain the 

equipment and systems. 

 

1.6.6.3   Testing Equipment and Special Tool Information 

 

Include information on test equipment required to perform specified tests 

and on special tools needed for the operation, maintenance, and repair of 

components. 

 

1.6.6.4   Contractor Information 

 

Provide a list that includes the name, address, and telephone number of the 

General Contractor and each Subcontractor who installed the product or 

equipment, or system.  For each item, also provide the name address and 

telephone number of the manufacturer's representative and service 
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organization most convenient to the project site.  Provide the name, 

address, and telephone number of the product, equipment, and system 

manufacturers. 

 

1.7   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES 

 

Furnish the O&M data packages specified in individual technical sections.  

The required information for each O&M data package is as follows: 

 

1.7.1   Data Package 1 for architectural items requiring simple but specific 

maintenance and replacement. 

 

 

 

a.  Safety precautions 

 

b.  Maintenance and repair procedures 

 

c.  Warranty information 

 

d.  Contractor information 

 

e.  Spare parts and supply list 

 

1.7.2   Data Package 2 for items with motors and a sequence of operation. 

 

a.  Safety precautions 

 

b.  Normal operations 

 

c.  Environmental conditions 

 

d.  Lubrication data 

 

e.  Preventive maintenance plan and schedule 

 

f.  Maintenance and repair procedures 

 

g.  Removal and replacement instructions 

 

h.  Spare parts and supply list 

 

i.  Parts identification 

 

j.  Warranty information 

 

k.  Contractor information 

 

1.7.3   Data Package 3 for complex equipment having specific troubleshooting 

sequence but not requiring an operator on watch. 

 

a.  Safety precautions 

 

b.  Normal operations 

 

c.  Emergency operations 
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d.  Environmental conditions 

 

e.  Lubrication data 

 

f.  Preventive maintenance plan and schedule 

 

g.  Troubleshooting guides and diagnostic techniques 

 

h.  Wiring diagrams and control diagrams 

 

i.  Maintenance and repair procedures 

 

j.  Removal and replacement instructions 

 

k.  Spare parts and supply list 

 

l.  Parts identification 

 

m.  Warranty information 

 

n.  Testing equipment and special tool information 

 

o.  Contractor information 

 

1.7.4   Data Package 4 for an extremely complex piece of equipment, having an 

extensive sequence of operation, a complex troubleshooting sequence and one 

requiring frequent operator attention. 

 

a.  Safety precautions 

 

b.  Operator prestart 

 

c.  Startup, shutdown, and post-shutdown procedures 

 

d.  Normal operations 

 

e.  Emergency operations 

 

f.  Operator service requirements 

 

g.  Environmental conditions 

 

h.  Lubrication data 

 

i.  Preventive maintenance plan and schedule 

 

j.  Troubleshooting guides and diagnostic techniques 

 

k.  Wiring diagrams and control diagrams 

 

l.  Maintenance and repair procedures 

 

m.  Removal and replacement instructions 

 

n.  Spare parts and supply list 

 

o.  Corrective maintenance man-hours 
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p.  Parts identification 

 

q.  Warranty information 

 

r.  Personnel training requirements 

 

s.  Testing equipment and special tool information 

 

t.  Contractor information 

 

1.7.5   Data Package 5 for electrical equipment, components or systems on 

which, wiring and control diagrams are needed for operation, maintenance or 

repair. 

 

a.  Safety precautions 

 

b.  Operator prestart 

 

c.  Start-up, shutdown, and post-shutdown procedures 

 

d.  Normal operations 

 

e.  Environmental conditions 

 

f.  Preventive maintenance plan and schedule 

 

g.  Troubleshooting guides and diagnostic techniques 

 

h.  Wiring and control diagrams 

 

i.  Maintenance and repair procedures 

 

j.  Spare parts and supply list 

 

k.  Testing equipments and special tools 

 

l.  Warranty information 

 

m.  Contractor information 

 

1.8   FINAL CLEANING 

 

The premises shall be left broom clean.  Stains, foreign substances, and 

temporary labels shall be removed from surfaces.  Carpet and soft surfaces 

shall be vacuumed.  Equipment and fixtures shall be cleaned to a sanitary 

condition.  Filters of operating equipment shall be replaced.  Debris shall 

be removed from roofs, drainage systems, gutters, and downspouts.  Paved 

areas shall be swept and landscaped areas shall be raked clean.  The site 

shall have waste, surplus materials, and rubbish removed.  The project area 

shall have temporary structures, barricades, project signs, and construction 

facilities removed.  A list of completed clean-up items shall be submitted 

on the day of final inspection. 

 

1.9   PROJECT START-UP  
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Place the completed Project, equipment and systems into initial operation. 

The schedule and sequence of the initial operation procedures shall be 

included in the Construction Progress Schedule. Coordinate the initial 

operation procedures with other contractors and the Depot's operating 

personnel. 

 

PART 2   PRODUCTS (NOT USED) 

 

PART 3   EXECUTION (NOT USED) 

 

    -- End of Section -- 
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SECTION 02100 

 

SITE PREPARATION 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

 

The work specified in this Section consists of the clearing and grubbing 

site, stripping of topsoil, disposal of spoil materials, and work associated 

with existing plantings designated to remain. 

 

1.2 RELATED SECTIONS 

 

1.2.1 Section 02221: Trenching, Backfilling and Compaction. 

 

1.2.3 Section 02270: Erosion and Sediment Pollution Control.  

 

1.3 SITE CONDITIONS 

 

1.3.1 Limits of Clearing 

 

Limits of clearing shall be clearly marked and approved by the COR. Prior 

to commencing work. Do not clear or grub beyond the limits of the 

designated area.  

 

1.3.2 Environmental Requirements 

 

Exercise the necessary means and methods to control dust on the site 

during performance of the work.  

 

1.3.3 Burning 

 

On-site burning is not allowed. 

 

1.3.4 Protection 

 

Preserve objects, including trees and shrubs designated to remain.  The 

means and methods used for protection are at the Contractor's option.  

 

1.3.5 Explosives and Blasting 

 

Not allowed in the performance of work of this Section. 

 

1.4 DEFINITIONS 

 

1.4.1 Clearing 

 

Clearing shall consist of the felling, trimming, and cutting of trees into 

sections and the satisfactory disposal of the trees and other vegetation 

designated for removal, including down timber, snags, brush and rubbish 

occurring in the areas to be cleared. 

 

1.4.2 Grubbing 

 

Grubbing shall consist of the removal and disposal of stumps, roots larger 

than 3 inches in diameter, and matted roots from the designated grubbing 
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areas. 

 

1.5 SUBMITTALS  

 

Government Approval is required for submittals with a “G” designation; 

submittals not having a “G” designation are for Contractor Quality Control 

Approval. The followings shall be submitted in accordance with Section 

01330 SUBMITTAL PROCEDURES. 

 

 SD-03 Product Data:   

 

Tree Cut Repair Coating (Tree Wound Paint); G 

Barricade Fencing; G 

Herbicide; G 

 

  Submit manufacturer’s literature, with unrelated material/ 

information red-lined out.  

 

PART 2 PRODUCTS 

 

2.1 MATERIALS 

 

2.1.1 Tree and Shrub Protective Materials 

 

Materials used for free standing barricade fences and also on-tree 

protective materials may be pre-used construction materials of sound 

condition, and free of contaminates that would cause damage to the trees 

and shrubs. 

 

2.1.1.1 Cut Repair Coating (Tree Wound Paint)  

 

Provide an emulsified asphalt or other acceptable coating formulated for 

use on damaged plant tissues. 

 

2.1.1.2 Wood Tree Guards 

  

 Wood posts: 2”x4” 

 Wood Stringers: 2”x2”  

 

2.1.1.3 Wrapping Materials  

 

 Burlap: AASHTO M182 Class 1 

 Krinkle-kraft waterproof paper: 4” width 

 

2.1.2 Barricade Fencing  

 

Fencing shall be 6’ high. Fencing shall be firmly attached to posts placed 

on 6’ centers. Posts shall have a 2’ depth of bury. Temporary fencing 

shall be made of flexible high density orange polyethylene for maximum 

visibility and strength, 2” square mesh design, non-conducting, not-toxic 

and resistant to acid and corrosion.  

 

 

2.1.3 Herbicide 

 

 Conforming to all applicable Federal and State pesticide acts and 

registration requirements and as specified in PCID No. 1094 – Herbicides 
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(Weed and Brush Control) issued by the Pennsylvania Department of General 

Services, Bureau of Purchases, Quality Assurance Division. Use Type 1, 

Class C-2, 4-D Liquid Amine Salt Formulations (Dimethylamine) listed in 

PCID No. 1094, for controlling broadleaf weeds. 

 

PART 3 EXECUTION 

 

3.1 PREPARATION 

 

3.1.1 Examination 

 

Prior to performance of the actual work, carefully inspect the entire site 

and locate those structures (if any), physical objects, and existing 

plantings designated to be preserved. 

 

 All existing plantings are to be preserved. 

 

3.1.2 Erosion Control 

 

Implement erosion control measures during performance of work of this 

Section. Erosion Control as specified in Section 02270, EROSION AND 

SEDIMENT POLLUTION CONTROL.  

  

3.2 CLEARING 

 

Trees, stumps, roots, brush and other vegetation in areas to be cleared 

shall be cut off flush with or below the original ground surface, except 

such trees and vegetation as may be indicated or directed to be left 

standing. 

 

3.3 TRIMMING AND PRUNING 

 

Prune and trim trees designated to be left standing within the cleared 

areas of dead branches 1/2 inches or more in diameter; and trim branches 

to heights and in a manner as indicated. Neatly cut limbs and branches to 

be trimmed close to the bole of the tree or main branches. Paint cuts more 

than 1/4 inches in diameter with an approved tree wound paint. 

 

3.4 GRUBBING  

 

Material to be grubbed, together with logs and other organic or metallic 

debris not suitable for foundation purposes, shall be removed to a depth 

of not less than 18 inches below the original surface level of the ground 

in areas indicated to be grubbed and in areas indicated as construction 

areas under this contract, such as areas to be paved.  Depressions made by 

grubbing shall be filled with suitable material and compacted to make the 

surface conform with the original adjacent surface of the ground. 

 

3.5 STRIPPING OF TOPSOIL 

 

Topsoil shall be stripped to a depth of 4 inches in accordance with 

Section 02300; EARTHWORK.   

 

3.6 DEBRIS DISPOSAL  

 

Dispose of demolition debris off of the Depot. 
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3.7 UNSUITABLE AND EXCESS EXCAVATION MATERIAL 

 

No right of property in materials is granted the Contractor of excess on 

site materials prior to completion of Site Work.  This provision does not 

relieve the Contractor of his responsibility to remove and dispose of 

surplus excavated materials. 

 

a. Unsuitable material such as sod, stumps and spongy soil as well as 

excess rock shall become the property of the Contractor and 

disposed of in a lawful manner off-site.  

 

b. Disposal of excess excavated material not used for fill will be 

disposed of off the Depot in accordance with Section 02300, 

EARTHWORK. 

   

3.8 PROTECTION OF UTILITY LINES 

 

Protect existing utility lines that are indicated to remain from damage. 

Notify the Contracting Officer immediately of damage to or an encounter 

with an unknown existing utility line. The Contractor shall be responsible 

for the repairs of damage to existing utility lines that are indicated or 

made known to the Contractor prior to start of clearing and grubbing 

operations. When utility lines which are to be removed are encountered 

within the area of operations, the Contractor shall notify the Contracting 

Officer within 3 working days to minimize interruption of the service. 

 

3.9 PROTECTION OF EXISTING VEGETATION 

 

Trees, shrubs, sod and other vegetation designated to remain undisturbed 

shall be protected from damage throughout the construction period. The 

Contractor shall be responsible for the repair or replacement of 

vegetation damaged by the Contractor’s operations. 

 

3.9.1 Earth fill, stockpiling of materials or vehicle parking shall not be 

allowed within the area of the drip line of the protected vegetation. 

Vegetation damaged due to disturbances under the drip line shall be 

replaced by the Contractor. Replacement vegetation must be of the 

same species, size and condition unless a substitution is approved by 

the Contracting Officer. 

 

3.9.2 Any superficial damage such as cuts, skins, scrapes or bruises to the 

bark of protected vegetation shall be carefully trimmed and treated 

using locally acceptable procedures. 

 

3.9.3 Limbs or branches, 1/2 inches or greater, which are broken or 

otherwise severed during construction, shall be cut flush at the base 

of the limb/branch. 

 

3.9.4 Roots, 1 inch or greater, which are broken or otherwise severed 

during construction, shall have their ends cut smoothly and 

perpendicular to the root. 

 

 

3.9.5 Roots exposed during excavation or other operations shall be covered 

with moist soil as soon as possible to prevent the roots from drying 

out. 
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 -- End of Section --   
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SECTION 02220 

 

DEMOLITION 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 

ANSI A10.6 (1990; R 1998) Safety Requirements for 

Demolition Operations 

 

PENNSYLVANIA CODE (PA CODE) 

 

25 PA Code, Subpart 123.1 Prohibition of Certain Fugitive Emissions 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

40 CFR 122 EPA Administered Permit Programs:  The 

National Pollutant Discharge Elimination 

System 

 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

 

EM 385-1-1 (2003) Safety -- Safety and Health 

Requirements 

 

U.S. DEFENSE LOGISTICS AGENCY (DLA) 

 

DLA 4145.25 (June 2000) Storage and Handling of Liquefied 

and Gaseous Compressed Gases and Their Full 

and Empty Cylinders 

 

U.S. DEPARTMENT OF DEFENSE (DOD) 

 

DOD 4000.25-1-M (2000) Requisitioning and Issue Procedures 

 

MIL-STD-129 (Rev P) Military Marking for Shipment and 

Storage 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

40 CFR 61 SUBPART M National Emission Standard for Asbestos 

 

40 CFR 122 EPA Administered Permit Programs:  The 

National Pollutant Discharge Elimination 

System 

 

49 CFR 173.301 Shipment of Compressed Gases in Cylinders and 

Spherical Pressure Vessels 
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1.2   RELATED SECTIONS 

 

1.2.1   Section 01525: Safety and Occupational Health Requirements. 

 

1.2.2   Section 01575: Temporary Construction Facilities. 

 

1.2.3   Section 02221: Trenching, Backfilling and Compaction. 

 

1.3   GENERAL REQUIREMENTS 

 

Do not begin demolition until authorization is received from the Contracting 

Officer.   The work includes demolition, salvage of identified items and 

materials, and removal of resulting rubbish and debris.  Remove rubbish and 

debris from Government property daily, unless otherwise directed.  Materials 

that cannot be removed daily shall be stored in areas specified by the 

Contracting Officer.  In the interest of occupational safety and health, 

perform the work in accordance with EM 385-1-1, Section 23, Demolition, 

Section 01525 SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS, Section 01575 

TEMPORARY ENVIRONMENTAL CONTROLS and other applicable Sections. 

 

1.4   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Demolition plan; G 

Notifications 

 

  Proposed salvage, demolition and removal procedures for approval 

before work is started. 

 

SD-11 Closeout Submittals 

 

Bills of Laden 

 

  Receipts or bills of laden, as specified. 

 

1.5   DEMOLITION PLAN 

 

Prior to commencing demolition, submit plan for work implementation to 

include, but not limited to, demolition, removal, salvage, disposal and 

protection in accordance with all regulatory and safety requirements of this 

section and Section 01525, SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS. 

 

1.6   REGULATORY AND SAFETY REQUIREMENTS 

 

Comply with federal, state, and local hauling and disposal regulations.  In 

addition to the requirements of the "Contract Clauses," conform to the 

safety requirements contained in ANSI A10.6. 

 

1.6.1   Notifications 
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1.6.1.1   General Requirements 

 

Furnish timely notification of demolition and renovation projects to 

Federal, State, regional, and local authorities in accordance with 40 CFR 

61-SUBPART M.  Notify the Contracting Officer in writing 5 working days 

prior to the commencement of work in accordance with 40 CFR 61 SUBPART M. 

 

1.7   DUST AND DEBRIS CONTROL 

 

Prevent the spread of dust and debris to occupied portions of the building 

or anywhere off of the project site and avoid the creation of a nuisance or 

hazard in the surrounding area to include "outside the fence" as specified 

in 25 PA Code, Subpart 123.1 and 25 Pa Code, Subpart 123.2.  Do not use 

water if it results in hazardous or objectionable conditions such as, but 

not limited to, ice, flooding, or pollution and direct discharges to 

stormwater (See 40 CFR 122).  Vacuum and dust the work area daily. Sweep 

pavements as often as necessary to control the spread of debris and 

mud/dirt. 

 

1.8   PROTECTION 

 

1.8.1   Traffic Control 

 

Where pedestrian and/or vehicular traffic will be impacted during nights and 

weekends, the Contractor shall provide barricades with flashing lights and 

plastic mesh fencing on supports a maximum of 8'-0" o.c. Anchor barricades 

in a manner to prevent displacement.  

 

Flagmen shall be used during all daylight hours of construction/demolition 

work that affects existing traffic patterns. 

 

1.8.2   Existing Work 

 

Before beginning any demolition work, survey the site and examine the 

drawings and specifications to determine the extent of the work.  Record 

existing work in the presence of the Contracting Officer showing the 

condition of structures and other facilities adjacent to areas of alteration 

or removal.  When required by the COR, photographs sized 4 inch will be 

submitted as a record of existing conditions.  Include in the record the 

elevation of the top of foundation walls, the location and extent of cracks 

and other damage and description of surface conditions that exist prior to 

starting work. 

 

1.8.3   Items to Remain in Place 

 

Take necessary precautions to avoid damage to existing items to remain in 

place, to be reused, or to remain the property of the Government.  Repair or 

replace damaged items as approved by the Contracting Officer.  Coordinate 

the work of this section with all other work indicated.  Construct and 

maintain shoring, bracing, and supports as required.  Ensure that structural 

elements are not overloaded.  Increase structural supports or add new 

supports as may be required as a result of any cutting, removal, or 

demolition work performed under this contract.  Do not overload structural 

elements or pavements to remain.  Provide new supports and reinforcement for 

existing construction weakened by demolition or removal work.  Repairs, 

reinforcement, or structural replacement require approval by the Contracting 

Officer prior to performing such work. 
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1.8.4   Existing Construction 

 

Do not disturb existing construction beyond the extent indicated or 

necessary for installation of new construction.  Provide temporary shoring 

and bracing for support of building components to prevent settlement or 

other movement.  Provide protective measures to control accumulation and 

migration of dust and dirt in all work areas.  Remove dust, dirt, and debris 

from work areas daily. 

 

1.8.5   Weather Protection 

 

For portions of the building to remain, protect building interior and 

materials and equipment from the weather at all times.  Where removal of 

existing roofing is necessary to accomplish work, have materials and workmen 

ready to provide adequate and temporary covering of exposed areas. 

 

1.8.6   Trees 

 

Protect trees within the project site which might be damaged during 

demolition, and which are indicated to be left in place, by a 6 foot high 

fence.  Erect and secure fence a minimum of 5 feet from the trunk of 

individual trees or follow the outer perimeter of branches or clumps of 

trees.  Replace any tree designated to remain that is damaged during the 

work under this contract with like-kind or as approved by the Contracting 

Officer. 

 

1.8.7   Utility Service 

 

As applicable to each project, maintain existing utilities indicated to stay 

in service and protect against damage during demolition operations. 

 

1.8.8   Facilities 

 

Protect electrical and mechanical services and utilities.  Where removal of 

existing utilities and pavement is specified or indicated, provide approved 

barricades, temporary covering of exposed areas, and temporary services or 

connections for electrical and mechanical utilities. Notify Contracting 

Officer 5 working days prior to disconnection/removal of existing utilities 

to allow for necessary coordination. Floors, roofs, walls, columns, 

pilasters, and other structural components that are designed and constructed 

to stand without lateral support or shoring, and are determined to be in 

stable condition, must remain standing without additional bracing, shoring, 

or lateral support until demolished, unless directed otherwise by the 

Contracting Officer.  Ensure that no elements determined to be unstable are 

left unsupported and place and secure bracing, shoring, or lateral supports 

as may be required as a result of any cutting, removal, or demolition work 

performed under this contract. 

  

1.8.9   Protection of Personnel 

 

Before, during and after the demolition work the Contractor shall 

continuously evaluate the condition of the structure being demolished and 

take immediate action to protect all personnel working in and around the 

demolition site.  No area, section, or component of floors, roofs, walls, 

columns, pilasters, or other structural element will be allowed to be left 

standing without sufficient bracing, shoring, or lateral support to prevent 
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collapse or failure while workmen remove debris or perform other work in the 

immediate area. 

 

1.9   BURNING 

 

The use of burning at the project site for the disposal of refuse and debris 

will not be permitted. 

 

1.10   RELOCATIONS 

 

Perform the removal and reinstallation of relocated items as indicated with 

workmen skilled in the trades involved.  Items to be relocated which are 

damaged by the Contractor shall be repaired or replaced with new undamaged 

items as approved by the Contracting Officer. 

 

1.11   REQUIRED DATA 

 

The Demolition plan shall include, as applicable, procedures for careful 

removal and disposition of materials specified to be salvaged, coordination 

with other work in progress, a disconnection schedule of utility services, 

and, a detailed description of methods and equipment to be used for each 

operation and of the sequence of operations.  Include, as applicable, 

statements affirming Contractor inspection of the existing roof deck and its 

suitability to perform as a safe working platform or if inspection reveals a 

safety hazard to workers. State provisions for securing the safety of the 

workers throughout the performance of the work.  Provide procedures for safe 

conduct of the work in accordance with EM 385-1-1. 

 

1.12   ENVIRONMENTAL PROTECTION 

 

Comply with the Environmental Protection Agency requirements specified. 

 

1.13   USE OF EXPLOSIVES 

 

Use of explosives will not be permitted. 

 

1.14   AVAILABILITY OF WORK AREAS 

 

The project documents will specify the availability of individual work 

areas, as applicable, if the project is to be performed in phases. 

  

PART 2   PRODUCTS 

 

2.1   FILL MATERIAL 

 

Comply with excavating, backfilling, and compacting procedures for soils 

used as backfill material to fill basements, voids, depressions or 

excavations resulting from demolition of structures. Fill material shall be 

as specified in Section 02221 TRENCHING, BACKFILLING, AND COMPACTION. 

 

PART 3   EXECUTION 

 

3.1   EXISTING FACILITIES TO BE REMOVED 

 

3.1.1   Structures – Not Used. 
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3.1.2   Utilities and Related Equipment 

 

3.1.2.1   General Requirements 

 

Do not interrupt existing utilities serving occupied or used facilities, 

except when authorized in writing by the Contracting Officer.  Do not 

interrupt existing utilities serving facilities occupied and used by the 

Government except when approved in writing and then only after temporary 

utility services have been approved and provided.  Do not begin demolition 

work until all utility disconnections have been made.  Shut off and cap 

utilities for future use, as indicated. Do not begin demolition until all 

hazardous materials have been removed. This includes, but is not limited to, 

asbestos containing materials, mercury lamps, light ballasts, and mercury 

thermostats. 

 

3.1.2.2   Disconnecting Existing Utilities 

 

Remove existing utilities, as indicated and as may be uncovered by work and 

terminate in a manner conforming to the nationally recognized code covering 

the specific utility and approved by the Contracting Officer.  When utility 

lines are encountered that are not indicated on the drawings, the 

Contracting Officer shall be notified prior to further work in that area.  

Remove meters and related equipment and deliver to a location on the post in 

accordance with instructions of the Contracting Officer. 

 

3.1.3   Paving and Slabs 

 

Remove concrete and asphaltic concrete paving and slabs including aggregate 

base as indicated to the depth required for the installation of new surface 

including properly compacted bedding material.  Provide neat sawcuts at 

limits of pavement removal as indicated. 

 

3.1.4   Roofing 

 

a.  As applicable, remove existing roof system and associated 

components in their entirety down to existing roof deck. 

 

b.  Remove built-up or single-ply roofing to effect the connections 

with new flashing or roofing. 

 

c.  Remove gravel surfacing from existing roofing felts for a minimum 

distance of 18 inches back from the cut.  Remove gravel without 

damaging felts. 

 

d.  Cut existing felts, membrane, and/or insulation along straight 

lines. 

 

e.  Remove roofing system and insulation without damaging the roof 

deck. Sequence work to minimize building exposure between demolition 

and new roof materials installation. 

 

3.1.4.1   Temporary Roofing 

 

Install temporary roofing and flashing as necessary to maintain a watertight 

condition throughout the course of the work.  Remove temporary work prior to 

installation of permanent roof system materials unless approved otherwise by 

the Contracting Officer.  Make provisions for worker safety during 
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demolition and installation of new materials as described in paragraphs 

entitled "Statements" and "Regulatory and Safety Requirements." The 

Contractor is responsible for determining the integrity of the existing roof 

to support foot traffic and construction loads. 

 

3.1.4.2   Reroofing 

 

When removing the existing roofing system from the roof deck, remove only as 

much roofing as can be recovered by the end of the work day, unless approved 

otherwise by the Contracting Officer.  Do not attempt to open the roof 

covering system in threatening weather.  Reseal all openings prior to 

suspension of work the same day. 

 

3.1.5   Masonry 

 

Sawcut and remove masonry so as to prevent damage to surfaces to remain and 

to facilitate the installation of new work.  Where new masonry adjoins 

existing, the new work shall abut or tie into the existing construction as 

specified for the new work.  Provide square, straight edges and corners 

where existing masonry adjoins new work and other locations. 

 

3.1.6   Concrete 

 

Saw concrete along straight lines to a depth of a minimum 2 inch.  Make each 

cut in walls perpendicular to the face and in alignment with the cut in the 

opposite face.  Break out the remainder of the concrete provided that the 

broken area is concealed in the finished work, and the remaining concrete is 

sound.  At locations where the broken face cannot be concealed, grind smooth 

or saw cut entirely through the concrete. 

 

3.1.7   Patching 

 

Where removals leave holes and damaged surfaces exposed in the finished 

work, patch and repair these holes and damaged surfaces to match adjacent 

finished surfaces.  Where new work is to be applied to existing surfaces, 

perform removals and patching in a manner to produce surfaces suitable for 

receiving new work.  Finished surfaces of patched area shall be flush with 

the adjacent existing surface and shall match the existing adjacent surface 

as closely as possible as to texture and finish.  Patching shall be as 

specified and indicated, and shall include: 

 

a.  Concrete and Masonry: Completely fill holes and depressions, 

caused by previous physical damage or left as a result of removals 

in existing masonry walls to remain, with an approved masonry 

patching material, applied in accordance with the manufacturer's 

printed instructions. 

 

b.  Where existing partitions have been removed leaving damaged or 

missing resilient tile flooring, patch to match the existing floor 

tile or finish. 

 

c.  Patch acoustic lay-in ceiling where partitions have been 

removed. The transition between the different ceiling heights shall 

be effected by continuing the higher ceiling level over to the 

first runner on the lower ceiling and closing the vertical opening 

with a painted sheet metal strip. 
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3.1.8   Air Conditioning Equipment 

 

Air conditioning equipment and associated refrigerants shall be removed by 

the Contractor or the Government as indicated on the drawings.  Recover all 

refrigerants prior to removing air conditioning equipment unless otherwise 

indicated.  Equipment shall be turned over to the Government or become 

property of the Contractor which ever is specified in the drawings. 

 

3.1.9   Cylinders and Canisters 

 

Remove all fire suppression system cylinders and canisters and turn over to 

the Government in accordance with the paragraph entitled "Disposal of Ozone 

Depleting Substance (ODS)" or they become the property of the Contractor 

which ever is specified on the drawings. 

 

3.1.10   Mechanical Equipment and Fixtures 

 

3.1.10.1   Ducts 

 

Classify removed duct work as scrap metal. 

 

3.2   CONCURRENT EARTH-MOVING OPERATIONS 

 

Do not begin excavation, filling, and other earth-moving operations that are 

sequential to demolition work in areas occupied by structures to be 

demolished until all demolition in the area has been completed and debris 

removed.  Holes, open basements and other hazardous openings shall be 

filled. 

 

3.3   DISPOSITION OF MATERIAL 

 

3.3.1   Title to Materials 

 

Except for salvaged items specified by the Government prior to demolition, 

and for materials or equipment scheduled for salvage, all materials and 

equipment removed and not reused or salvaged, shall become the property of 

the Contractor and shall be removed from Government property.  Title to 

materials resulting from demolition, and materials and equipment to be 

removed, is vested in the Contractor upon approval by the Contracting 

Officer of the Contractor's demolition and removal procedures, and 

authorization by the Contracting Officer to begin demolition.  The 

Government will not be responsible for the condition or loss of, or damage 

to, such property after contract award.  Materials and equipment shall not 

be viewed by prospective purchasers or sold on the site. 

 

3.3.2   Reuse of Materials and Equipment 

 

Remove and store materials and equipment indicated to be reused or relocated 

to prevent damage, and reinstall as the work progresses. 

 

3.3.3   Salvaged Materials and Equipment 

 

Remove materials and equipment that are indicated to be removed by the 

Contractor and that are to remain the property of the Government, and 

deliver to a storage site on the Depot, as directed within 2 miles of the 

work site. 
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a.  Salvage items and material to the maximum extent possible. 

 

b.  Material salvaged for the Contractor shall be stored as 

approved by the Contracting Officer and shall be removed from 

Government property before completion of the contract.  Material 

salvaged for the Contractor shall not be sold on the site. 

 

c.  Salvaged items to remain the property of the Government shall 

be removed in a manner to prevent damage, and packed or crated to 

protect the items from damage while in storage or during shipment.  

Items damaged during removal or storage shall be repaired or 

replaced to match existing items.  Containers shall be properly 

identified as to contents. 

 

d.  Historical items shall be removed in a manner to prevent 

damage.  The following historical items shall be delivered to the 

Government for disposition:  Corner stones, contents of corner 

stones, and document boxes wherever located on the site. All 

historical items to be delivered to the Government shall be 

indicated on the Project Documents. 

 

e.  Capture all Class I and Class II ODS refrigerants in accordance 

with the Clean Air Act Amendment of 1990, and turn in to the 

Government directed by the COR. The Government will dispose of  

Class I and Class II ODS refrigerants as required by 40 CFR 82. 

 

3.3.4   Disposal of Ozone Depleting Substance (ODS) 

 

Class I and Class II ODS are defined in Section, 602(a) and (b), of The 

Clean Air Act.  Prevent discharge of Class I and Class II ODS to the 

atmosphere.  Place recovered ODS in cylinders meeting ARI Guideline K 

suitable for the type ODS (filled to no more than 80 percent capacity) and 

provide appropriate labeling.  Recovered ODS shall become property of the 

contractor.    Products, equipment and appliances containing ODS in a sealed 

self-contained system (e.g. residential refrigerators and window air 

conditioners) shall be turned over to the Government for disposal in 

accordance with 40 CFR 82 or become property of the Contractor which ever is 

specified on the drawings. 

 

3.3.4.1   Special Instructions 

 

No more than one type of ODS is permitted in each container.  A 

warning/hazardous label shall be applied to the containers in accordance 

with Department of Transportation regulations.  All cylinders including but 

not limited to fire extinguishers, spheres, or canisters containing an ODS 

shall have a tag with the following information: 

 

a.  Activity name and unit identification code 

 

b.  Activity point of contact and phone number 

 

c.  Type of ODS and pounds of ODS contained 

 

3.3.4.2   Fire Suppression Containers 

 

Fire suppression system cylinders and canisters with electrical charges or 

initiators shall be deactivated prior to turn over to the Government.  Also, 
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safety caps shall be used to cover exposed actuation mechanisms and 

discharge ports on these special cylinders. 

 

3.3.5   Transportation Guidance 

 

Transport of all ODS containers shall be in accordance with MIL-STD-129, DLA 

4145.25, Army Regulation 700-68, 49 CFR 173.301, and DOD 4000.25-1-M. 

 

3.3.6   Unsalvageable Material 

 

Concrete, masonry, and other noncombustible material, except concrete 

permitted to remain in place, shall be disposed of off site, by the 

Contractor. 

 

3.4   CLEANUP 

 

Debris and rubbish shall be removed from basement and similar excavations.  

Debris shall be removed and transported in a manner that prevents spillage 

on streets or adjacent areas.  Apply local regulations regarding hauling and 

disposal. 

 

3.5   DISPOSAL OF REMOVED MATERIALS 

 

3.5.1   Special Conditions 

 

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 

resulting from removal operations with all applicable federal, state and 

local regulations off site.  Removed materials shall not be stored on the 

project site. Obtain bills of laden and track weight of all materials that 

are recycled as well as all materials that are land filled and turn over to 

the Government as a part of close-out submittals. 

 

3.5.2   Burning on Government Property 

 

Burning of materials removed from demolished structures will not be 

permitted on Government property in accordance with 25 PA Code, Subpart  

123.1 and 25 PA Code, Subpart 123.2. 

 

3.5.3   Removal from Government Property 

 

Transport of waste materials removed from demolished structures, except 

waste soil, from Government property for legal disposal.  Dispose of waste 

soil off depot unless directed otherwise. 

 

3.6   REUSE OF SALVAGED ITEMS 

 

Recondition salvaged materials and equipment designated for reuse before 

installation.  Replace items damaged during removal and salvage operations 

or restore them as necessary to usable condition. 

 

   -- End of Section-- 
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SECTION 02821 

 

FENCING 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA) 

 

AWPA C1 (2000) All Timber Products - Preservative 

Treatment by Pressure Processes 

 

AWPA C4 (1999) Poles - Preservative Treatment by 

Pressure Processes 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 116 (2000) Metallic-Coated, Steel Woven Wire 

Fence Fabric 

 

ASTM A 121 (1999) Zinc-Coated (Galvanized) Steel Barbed 

Wire 

 

ASTM A 153/A 153M (2003) Zinc Coating (Hot-Dip) on Iron and 

Steel Hardware 

 

ASTM A 176 (1999) Stainless and Heat-Resisting Chromium 

Steel Plate, Sheet, and Strip 

 

ASTM A 392 (2003) Zinc-Coated Steel Chain-Link Fence 

Fabric 

 

ASTM A 478 (1997; R 2002) Chromium-Nickel Stainless 

Steel Weaving and Knitting Wire 

 

ASTM A 491 (2003) Aluminum-Coated Steel Chain-Link Fence 

Fabric 

 

ASTM A 702 (1989; R 2000) Steel Fence Posts and 

Assemblies, Hot Wrought 

 

ASTM A 780 (2001) Repair of Damaged and Uncoated Areas 

of Hot-Dipped Galvanized Coatings 

 

ASTM A 824 (2001) Metallic-Coated Steel Marcelled 

Tension Wire for Use With Chain Link Fence 

 

ASTM C 94/C 94M (2003a) Ready-Mixed Concrete 

 

ASTM D 4541 (2002) Pull-Off Strength of Coatings Using 

Portable Adhesion Testers 
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ASTM F 1043 (2000) Strength and Protective Coatings on 

Metal Industrial Chain-Link Fence Framework 

 

ASTM F 1083 (1997; R 2003) Pipe, Steel, Hot-Dipped Zinc-

Coated (Galvanized) Welded, for Fence 

Structures 

 

ASTM F 1184 (2003) Industrial and Commercial Horizontal 

Slide Gates 

 

ASTM F 626 (1996a; R 2003) Fence Fittings 

 

ASTM F 883 (1997) Padlocks 

 

ASTM F 900 (2003) Industrial and Commercial Swing Gates 

  

1.2   RELATED SECTIONS 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Fencing, including all assembly components shown on the Contract 

Drawings; G 

 

Swing Gates, including all assembly components shown on the 

Contract Drawings; G 

 

 

SD-03 Product Data 

 

Fence fabric, all types proposed on the project; G 

 

Catalog cuts, illustrations, schedules, diagrams, performance 

charts, instructions and brochures illustrating size, physical 

appearance and other characteristics of materials or equipment for 

some portion of the work. 

 

SD-07 Certificates 

 

Chain Link Fence 

 

  Statement, signed by an official authorized to certify on behalf 

of the manufacturer, attesting that the chain link fence and 

component materials meet the specified requirements. 

 

1.4   FENCING 

 

Contract drawings for fencing depict general layout and configuration of 

overall fence. Contractor shall submit a detail shop drawing of all fencing 

components necessary to accomplish the layout presented on the drawings to 

include, but not limited to, the placement of posts, rails (top, bottom and 
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intermediate), fabric, and bracing. Details for post installation shall also 

be submitted. 

 

1.5   APPROVAL OF POLYVINYL CHLORIDE-COATED FENCE MATERIALS 

 

Polyvinyl chloride-coated fence materials shall be thoroughly inspected for 

cracking, peeling, and conformance with the specifications by the 

Contracting Officer's Representative prior to installation.  Any fence 

materials rejected by the Contracting Officer's Representative shall be 

replaced by the contractor with approved materials at no additional cost to 

the Government. 

 

PART 2   PRODUCTS 

 

2.1   FENCE FABRIC 

 

Fence fabric shall conform to the following: 

 

2.1.1   Chain Link Fence Fabric 

 

ASTM A 392, Class 1, zinc-coated steel wire with minimum coating weight of 

1.2 ounces of zinc per square foot of coated surface, or ASTM A 491, Type I, 

aluminum-coated steel wire.   Fabric shall be fabricated of 9 gauge wire 

woven in 2 inch mesh.  Fabric height shall be as shown.  Fabric shall be 

twisted and barbed on the top selvage and knuckled on the bottom selvage. 

 

2.1.2   Woven Wire  

 

Woven wire shall conform to ASTM A 116 No. 12-1/2 close mesh fence; grade, 

size as indicated. 

 

2.2   GATES 

 

ASTM F 900 and/or ASTM F 1184.  Gate shall be the type and swing shown.  

Gate frames shall conform to strength and coating requirements of ASTM F 

1083 for Group IA, steel pipe, with external coating Type A, nominal pipe 

size (NPS) 1-1/2.  Gate frames shall conform to strength and coating 

requirements of ASTM F 1043, for Group IC, steel pipe with external coating 

Type A or Type B, nominal pipe size (NPS) 1-1/2.  Gate fabric shall be as 

specified for chain link fabric.  Gate leaves more than 8 feet wide shall 

have either intermediate members and diagonal truss rods or shall have 

tubular members as necessary to provide rigid construction, free from sag or 

twist.  Gate leaves less than 8 feet wide shall have truss rods or 

intermediate braces.  Intermediate braces shall be provided on all gate 

frames with an electro-mechanical lock.  Gate fabric shall be attached to 

the gate frame by method standard with the manufacturer except that welding 

will not be permitted.  Latches, hinges, stops, keepers, rollers, and other 

hardware items shall be furnished as required for the operation of the gate.  

Latches shall be arranged for padlocking so that the padlock will be 

accessible from both sides of the gate.  Stops shall be provided for holding 

the gates in the open position.  For high security applications, each end 

member of gate frames shall be extended sufficiently above the top member to 

carry three strands of barbed wire in horizontal alignment with barbed wire 

strands on the fence. 

 

2.3   POSTS 
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2.3.1   Metal Posts for Chain Link Fence 

 

ASTM F 1083, zinc-coated.  Group IA, with external coating Type A steel 

pipe.  Sizes shall be as shown on the drawings.  Line posts and terminal 

(corner, gate, and pull) posts selected shall be of the same designation 

throughout the fence.  Gate post shall be for the gate type specified 

subject to the limitation specified in ASTM F 900 and/or ASTM F 1184. 

 

2.4   BRACES AND RAILS 

 

ASTM F 1083, zinc-coated, Group IA, steel pipe, size NPS 1-1/4.  Braces and 

rails shall be Group IA, steel pipe, size NPS 1-1/4. 

 

2.5   WIRE 

 

2.5.1   Tension Wire 

 

Tension wire shall be Type I or Type II, Class 4 coating, in accordance with 

ASTM A 824. 

 

2.6   ACCESSORIES 

 

ASTM F 626.  Ferrous accessories shall be zinc or aluminum coated.  Truss 

rods shall be furnished for each terminal post.  Truss rods shall be 

provided with turnbuckles or other equivalent provisions for adjustment.  

Barbed wire support arms shall be the V arm type and of the design required 

for the post furnished.  Tie wire for attaching fabric to rails, braces, and 

posts shall be 9 gauge steel wire and match the coating of the fence fabric.  

Tie wires for attaching fabric to tension wire on high security fences shall 

be 16 gage stainless steel.  The tie wires shall be a double loop and 6.5 

inches in length. Miscellaneous hardware coatings shall conform to ASTM A 

153/A 153M unless modified. 

 

2.7   ROOF  

 

  Fence enclosure shall be covered with fencing material (same as sides) for 

security.  All materials shall be the same material as fence sides and as 

specified herein.  Supports shall be designed to span width of enclosure. 

 

2.8   CONCRETE 

 

ASTM C 94/C 94M, using 3/4 inch maximum size aggregate, and having minimum 

compressive strength of 3000 psi at 28 days.  Grout shall consist of one 

part portland cement to three parts clean, well-graded sand and the minimum 

amount of water to produce a workable mix. 

 

2.9   PADLOCKS 

 

Padlocks shall conform to ASTM F 883, Type PO1, Option A, Grade 6, Size 1-

3/4 inch.  All padlocks shall be keyed into master key system.  

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Fence shall be installed to the lines and grades indicated.  The area on 

either side of the fence line shall be cleared to the extent indicated.  
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Line posts shall be spaced equidistant at intervals not exceeding 10 feet.  

Terminal (corner, gate, and pull) posts shall be set at abrupt changes in 

vertical and horizontal alignment.  Fabric shall be continuous between 

terminal posts; however, runs between terminal posts shall not exceed 500 

feet.  Any damage to galvanized surfaces, including welding, shall be 

repaired with paint containing zinc dust in accordance with ASTM A 780. 

 

3.2   EXCAVATION 

 

Post holes shall be cleared of loose material.  Waste material shall be 

removed from site if not needed.  The ground surface irregularities along 

the fence line shall be eliminated to the extent necessary to maintain a 2 

inch clearance between the bottom of the fabric and finish grade.  

Coordinate fence installation with other activities such as installation of 

concrete pads and sound wall. 

 

3.3   POST INSTALLATION 

 

3.3.1   Posts for Chain Link Fence 

 

Posts shall be set plumb and in alignment.  Except where solid rock is 

encountered, posts shall be set in concrete to the depth indicated on the 

drawings.  Where solid rock is encountered with no overburden, posts shall 

be set to a minimum depth of 18 inches in rock.  Where solid rock is covered 

with an overburden of soil or loose rock, posts shall be set to the minimum 

depth indicated on the drawing unless a penetration of 18 inches in solid 

rock is achieved before reaching the indicated depth, in which case depth of 

penetration shall terminate.  All portions of posts set in rock shall be 

grouted.  Portions of posts not set in rock shall be set in concrete from 

the rock to ground level.  Posts set in concrete shall be set in holes not 

less than the diameter shown on the drawings.  Diameters of holes in solid 

rock shall be at least 1 inch greater than the largest cross section of the 

post.  Concrete and grout shall be thoroughly consolidated around each post, 

shall be free of voids and finished to form a dome.  Concrete and grout 

shall be allowed to cure for 72 hours prior to attachment of any item to the 

posts.  Group II line posts may be mechanically driven, for temporary fence 

construction only, if rock is not encountered.  Driven posts shall be set to 

a minimum depth of 3 feet and shall be protected with drive caps when being 

set.   

 

3.4   RAILS 

 

3.4.1   Top Rail 

 

Top rail shall be supported at each post to form a continuous brace between 

terminal posts.  Where required, sections of top rail shall be joined using 

sleeves or couplings that will allow expansion or contraction of the rail.  

Top rail, if required for high security fence, shall be installed as 

indicated on the drawings. 

 

3.4.2   Bottom Rail 

 

The bottom rail shall be bolted to double rail ends and double rail ends 

shall be securely fastened to the posts.  Bolts shall be peened to prevent 

easy removal.  Bottom rail shall be installed before chain link fabric. 
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3.5   BRACES AND TRUSS RODS 

 

Braces and truss rods shall be installed as indicated and in conformance 

with the standard practice for the fence furnished.  Horizontal 

(compression) braces and diagonal truss (tension) rods shall be installed on 

fences over 6 feet in height.  A center brace or 2 diagonal truss rods shall 

be installed on 12 foot fences.  Braces and truss rods shall extend from 

terminal posts to line posts.  Diagonal braces shall form an angle of 

approximately 40 to 50 degrees with the horizontal.  No bracing is required 

on fences 6 feet high or less if a top rail is installed. 

 

3.6   TENSION WIRES 

 

Tension wires shall be installed along the top and bottom of the fence line 

and attached to the terminal posts of each stretch of the fence as 

indicated.  Top tension wires shall be installed within the top 4 inches of 

the installed fabric.  Bottom tension wire shall be installed within the 

bottom 6 inches of the installed fabric.  Tension wire shall be pulled taut 

and shall be free of sag. 

 

3.7   CHAIN LINK FABRIC 

 

Chain link fabric shall be installed on the side of the post indicated and 

on the top of the enclosure.  Fabric shall be attached to terminal posts 

with stretcher bars and tension bands.  Bands shall be spaced at 

approximately 15 inch intervals.  The fabric shall be installed and pulled 

taut to provide a smooth and uniform appearance free from sag, without 

permanently distorting the fabric diamond or reducing the fabric height.  

Fabric shall be fastened to line posts at approximately 15 inch intervals 

and fastened to all rails and tension wires at approximately 12 inch 

intervals.  Fabric shall be cut by untwisting and removing pickets.  

Splicing shall be accomplished by weaving a single picket into the ends of 

the rolls to be joined.  The bottom of the installed fabric shall be 2 plus 

or minus 1/2 inch above the ground.  For high security fence, after the 

fabric installation is complete, the fabric shall be exercised by applying a 

50 pound push-pull force at the center of the fabric between posts; the use 

of a 30 pound pull at the center of the panel shall cause fabric deflection 

of not more than 2-1/2 inches when pulling fabric from the post side of the 

fence; every second fence panel shall meet this requirement; all failed 

panels shall be resecured and retested at the Contractor's expense. 

 

3.8   BARBED WIRE SUPPORTING ARMS AND BARBED WIRE – NOT USED 

 

3.9   GATE INSTALLATION 

 

Gates shall be installed at the locations shown.  Hinged gates shall be 

mounted to swing as indicated.  Latches, stops, and keepers shall be 

installed as required.  Lift gates shall be installed as recommended by the 

manufacturer.  Padlocks shall be attached to gates or gate posts with 

chains.  Hinge pins, and hardware shall be welded or otherwise secured to 

prevent removal. For farm style fencing, standard metal gate assemblies with 

frame and fittings necessary for complete installation or wood gates shall 

be furnished as shown.  

 

3.10   BARBED TAPE INSTALLATION – NOT USED 
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3.11   GROUNDING  

 

Fences shall be grounded on each side of all gates, at each corner, and 

where the fence alignment changes more than 15 degrees.  Electrical 

Equipment attached to the fense shall be grounded as specified in section 

16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.  Each gate panel shall be 

bonded with a flexible bond strap to its gate post.   Ground conductor shall 

consist of No. 8 AWG solid copper wire.  Grounding electrodes shall be 3/4 

inch by 10 foot long copper-clad steel rod.  Electrodes shall be driven into 

the earth so that the top of the electrode is at least 6 inches below the 

grade.  Where driving is impracticable, electrodes shall be buried a minimum 

of 12 inches deep and radially from the fence.  The top of the electrode 

shall be not less than 2 feet or more than 8 feet from the fence.  Ground 

conductor shall be clamped to the fence and electrodes with bronze grounding 

clamps to create electrical continuity between fence posts, fence fabric, 

and ground rods.  After installation the total resistance of fence to ground 

shall not be greater than 25 ohms. 

 

 

 

   -- End of Section --  
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SECTION 03100 

 

STRUCTURAL CONCRETE FORMWORK 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ACI INTERNATIONAL (ACI) 

 

ACI 347 (2001) Guide to Formwork for Concrete 

 

AMERICAN HARDBOARD ASSOCIATION (AHA) 

 

AHA A135.4 (1995) Basic Hardboard 

 

 

U.S. DEPARTMENT OF COMMERCE (DOC) 

 

PS1 (1995) Construction and Industrial Plywood 

(APA V995) 

  

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Formwork; G 

 

  Drawings showing details of formwork, , joints, supports, 

studding and shoring, and sequence of form and shoring removal. 

 

SD-03 Product Data 

 

Design 

 

  Design analysis and calculations for form design and methodology 

used in the design. 

 

Form Materials 

 

  Manufacturer's data including literature describing form 

materials, accessories, and form releasing agents. 

 

 

Form Releasing Agents 

 

  Manufacturer's recommendation on method and rate of application 

of form releasing agents. 
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1.3   DESIGN 

 

Formwork shall be designed in accordance with methodology of ACI 347 for 

anticipated loads, lateral pressures, and stresses.  Forms shall be capable 

of producing a surface which meets the requirements of the class of finish 

specified in Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.  Forms shall 

be capable of withstanding the pressures resulting from placement and 

vibration of concrete. 

 

1.4   STORAGE AND HANDLING 

 

Fiber voids shall be stored above ground level in a dry location.  Fiber 

voids shall be kept dry until installed and overlaid with concrete. 

 

PART 2   PRODUCTS 

 

2.1   FORM MATERIALS 

 

2.1.1   Forms For Class A and Class B Finish 

 

Forms for Class A and Class B finished surfaces shall be plywood panels 

conforming to PS1, Grade B-B concrete form panels, Class I or II.  Other 

form materials or liners may be used provided the smoothness and appearance 

of concrete produced will be equivalent to that produced by the plywood 

concrete form panels.  Forms for round columns shall be the prefabricated 

seamless type. 

 

2.1.2   Forms For Class C Finish 

 

Forms for Class C finished surfaces shall be shiplap lumber; plywood 

conforming to PS1, Grade B-B concrete form panels, Class I or II; tempered 

concrete form hardboard conforming to AHA A135.4; other approved concrete 

form material; or steel, except that steel lining on wood sheathing shall 

not be used.  Forms for round columns may have one vertical seam. 

 

2.1.3   Forms For Class D Finish 

 

Forms for Class D finished surfaces, except where concrete is placed against 

earth, shall be wood or steel or other approved concrete form material. 

 

2.1.4  Not Used 

 

2.1.5  Not Used 

 

2.1.6   Form Ties 

 

Form ties shall be factory-fabricated metal ties, shall be of the removable 

or internal disconnecting or snap-off type, and shall be of a design that 

will not permit form deflection and will not spall concrete upon removal.  

Solid backing shall be provided for each tie.  Except where removable tie 

rods are used, ties shall not leave holes in the concrete surface less than 

1/4 inch nor more than 1 inch deep and not more than 1 inch in diameter.  

Removable tie rods shall be not more than 1-1/2 inches in diameter. 
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2.1.7   Form Releasing Agents 

 

Form releasing agents shall be commercial formulations that will not bond 

with, stain or adversely affect concrete surfaces.  Agents shall not impair 

subsequent treatment of concrete surfaces depending upon bond or adhesion 

nor impede the wetting of surfaces to be cured with water or curing 

compounds. 

 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

3.1.1   Formwork 

 

Forms shall be mortar tight, properly aligned and adequately supported to 

produce concrete surfaces meeting the surface requirements specified in 

Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE and conforming to 

construction tolerance given in TABLE 1.  Where concrete surfaces are to 

have a Class A or Class B finish, joints in form panels shall be arranged as 

approved.  Where forms for continuous surfaces are placed in successive 

units, the forms shall fit over the completed surface to obtain accurate 

alignment of the surface and to prevent leakage of mortar.  Forms shall not 

be reused if there is any evidence of surface wear and tear or defects which 

would impair the quality of the surface.  Surfaces of forms to be reused 

shall be cleaned of mortar from previous concreting and of all other foreign 

material before reuse.  Form ties that are to be completely withdrawn shall 

be coated with a nonstaining bond breaker. 

 

 

3.2   CHAMFERING 

 

Except as otherwise shown, external corners that will be exposed shall be 

chamfered, beveled, or rounded by moldings placed in the forms. 

 

3.3   COATING 

 

Forms for Class A and Class B finished surfaces shall be coated with a form 

releasing agent before the form or reinforcement is placed in final 

position.  The coating shall be used as recommended in the manufacturer's 

printed or written instructions.  Forms for Class C and D finished surfaces 

may be wet with water in lieu of coating immediately before placing 

concrete, except that in cold weather with probable freezing temperatures, 

coating shall be mandatory.  Surplus coating on form surfaces and coating on 

reinforcing steel and construction joints shall be removed before placing 

concrete. 

 

3.4   REMOVAL OF FORMS 

 

Forms shall be removed preventing injury to the concrete and ensuring the 

complete safety of the structure.  Formwork for columns, walls, side of 

beams and other parts not supporting the weight of concrete may be removed 

when the concrete has attained sufficient strength to resist damage from the 

removal operation but not before at least 24 hours has elapsed since 

concrete placement.  Supporting forms and shores shall not be removed from 

beams, floors and walls until the structural units are strong enough to 

carry their own weight and any other construction or natural loads.  
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Supporting forms or shores shall not be removed before the concrete strength 

has reached 70 percent of design strength, as determined by field cured 

cylinders or other approved methods.  This strength shall be demonstrated by 

job-cured test specimens, and by a structural analysis considering the 

proposed loads in relation to these test strengths and the strength of 

forming and shoring system.  The job-cured test specimens for form removal 

purposes shall be provided in numbers as directed and shall be in addition 

to those required for concrete quality control.  The specimens shall be 

removed from molds at the age of 24 hours and shall receive, insofar as 

possible, the same curing and protection as the structures they represent. 

 

TABLE 1 

 

TOLERANCES FOR FORMED SURFACES 

 

 

  1.  Variations from the           In any 10 feet of  

      plumb:                        length ----------------- 1/4 inch 

 

      a.  In the lines and          Maximum for entire  

          surfaces of columns,      length ------------------- 1 inch 

          piers, walls and 

          in arises 

 

      b.  For exposed corner        In any 20 feet of  

          columns, control-joint    length -----------  ---- 1/4 inch 

          grooves, and other        Maximum for entire   

          conspicuous lines         length------------------ 1/2 inch 

 

  2.  Variation from the            In any 10 feet of  

      level or from the             length ------------------1/4 inch 

      grades indicated              In any bay or in any 20  

      on the drawings:              feet of length---------- 3/8 inch 

 

      a.  Not Used 

 

      b.  Not Used 

 

 4.  Footings: 

  

      a.  Variation of dimensions   Minus ------------------ 1/2 inch 

          in plan                   Plus ------------------- 2 inches 

                                    when formed or plus 3 inches 

                                    when placed against unformed 

                                    excavation 

 

      b.  Misplacement of           2 percent of the footing 

          eccentricity              width in the direction of 

                                    misplacement but not more than 

                                    2 inches 

 

      c.  Reduction in thickness    Minus ------------------ 5 percent 

          of specified thickness 

 

   

   -- End of Section --  
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SECTION 03200 

 

CONCRETE REINFORCEMENT 

 

PART 1   GENERAL 

  

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ACI INTERNATIONAL (ACI) 

 

ACI 318/318R (2002) Building Code Requirements for 

Structural Concrete and Commentary 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS D1.4 (1998) Structural Welding Code - Reinforcing 

Steel 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 184/A 184M (2001) Fabricated Deformed Steel Bar Mats for 

Concrete Reinforcement 

 

ASTM A 185 (2002) Steel Welded Wire Reinforcement, 

Plain, for Concrete 

 

ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

 

ASTM A 615/A 615M (2004b) Deformed and Plain Billet-Steel Bars 

for Concrete Reinforcement 

 

ASTM A 668/A 668M (2004) Steel Forgings, Carbon and Alloy, for 

General Industrial Use 

 

ASTM A 675/A 675M (1990a; R 2000) Steel Bars, Carbon, Hot-

Wrought, Special Quality, Mechanical 

Properties 

 

ASTM A 706/A 706M (2003) Low-Alloy Steel Deformed and Plain 

Bars for Concrete Reinforcement 

 

 

ASTM A 82 (2002) Steel Wire, Plain, for Concrete 

Reinforcement 

 

 

ASTM C 109 (2005) Compressive Strength of Hydraulic 

Cement Mortars (Using 2-In. or 50-mm Cube 

Specimens 
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ASTM C 496 (2004) Splitting Tensile Strength of 

Cyclindrical Concrete Specimens 

 

ASTM C 882 (2005) Bond Strength of Epoxy-Resin Systems 

Used with Concrete by Slant Shear 

 

 

ASTM F 593 (2002e2) Stainless Steel Bolts, Hex Cap 

Screws, and Studs 

 

ASTM F 1554 (2004) Anchor Bolts, Steel, 36, 55, and 105-

ksi Yield Strength 

 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 

 

CRSI 1MSP (2001) Manual of Standard Practice 

 

 

  

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Reinforcement; G 

 

  Detail drawings showing reinforcing steel placement, schedules, 

sizes, grades, and splicing and bending details.  Drawings shall 

show support details including types, sizes, spacing, and cover. 

 

SD-03 Product Data 

 

Welding 

Dowels; G 

Reinforcing Steel; G 

Welded Wire Fabric; G 

Wire Ties; G 

Supports; G 

Anchors; G 

 

  A list of qualified welder’s names. 

 

SD-07 Certificates 

 

Reinforcing Steel 

 

  Certified copies of mill reports attesting that the reinforcing 

steel furnished contains no less than 25 percent recycled scrap 

steel and meets the requirements specified herein, prior to the 

installation of reinforcing steel. 

 

1.3   WELDING 
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Welders shall be qualified in accordance with AWS D1.4.  Qualification test 

shall be performed at the worksite and the Contractor shall notify the 

Contracting Officer 24 hours prior to conducting tests.  Special welding 

procedures and welders qualified by others may be accepted as permitted by 

AWS D1.4. 

 

1.4   DELIVERY AND STORAGE 

 

Reinforcement and accessories shall be stored off the ground on platforms, 

skids, or other supports. 

 

PART 2   PRODUCTS 

 

2.1   DOWELS 

 

Dowels shall conform to ASTM A 675/A 675M, Grade 80.  Steel pipe conforming 

to ASTM A 53, Schedule 80, may be used as dowels provided the ends are 

closed with metal or plastic inserts or with mortar. 

 

2.2   FABRICATED BAR MATS 

 

Fabricated bar mats shall conform to ASTM A 184/A 184M. 

 

2.3   REINFORCING STEEL 

 

Reinforcing steel shall be deformed bars conforming to ASTM A 615/A 615M or 

ASTM A 706/A 706M, grades and sizes as indicated.  Cold drawn wire used for 

spiral reinforcement shall conform to ASTM A 82.  In highly corrosive 

environments or when directed by the Contracting Officer, reinforcing steel 

shall conform to ASTM A 767/A 767M or ASTM A 775/A 775M as appropriate. 

 

2.4   WELDED WIRE FABRIC 

 

Welded wire fabric shall conform to ASTM A 185.  When directed by the 

Contracting Officer for special applications, welded wire fabric shall 

conform to ASTM A 884/A 884M. 

 

2.5   WIRE TIES 

 

Wire ties shall be 16 gauge or heavier black annealed steel wire. 

 

2.6   SUPPORTS 

 

Bar supports for formed surfaces shall be designed and fabricated in 

accordance with CRSI 1MSP and shall be steel or precast concrete blocks.  

Precast concrete blocks shall have wire ties and shall be not less than 4 

inches square when supporting reinforcement on ground.  Precast concrete 

block shall have compressive strength equal to that of the surrounding 

concrete.  Where concrete formed surfaces will be exposed to weather or 

where surfaces are to be painted, steel supports within 1/2 inch of concrete 

surface shall be galvanized, plastic protected or of stainless steel.  

Concrete supports used in concrete exposed to view shall have the same color 

and texture as the finish surface.  For slabs on grade, supports shall be 

precast concrete blocks, plastic coated steel fabricated with bearing 

plates, or specifically designed wire-fabric supports fabricated of plastic. 

 

2.7   Not Used 
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2.8   Not Used 

 

2.8.2   Bar End Protectors 

 

Plastic solid sleeve for placement over bar ends to protect threading from 

damage, contamination and rust. 

 

2.9   Not Used 

 

2.10  Not Used    

 

2.11.1   Stainless Steel Anchor Bolts 

 

ASTM F 593 

 

2.11.2   Galvanized Anchor Bolts 

 

ASTM F 1554 

 

 

PART 3   EXECUTION 

  

3.1   REINFORCEMENT 

 

Reinforcement shall be fabricated to shapes and dimensions shown and shall 

conform to the requirements of ACI 318/318R.   Reinforcement shall be cold 

bent unless otherwise authorized.  Bending may be accomplished in the field 

or at the mill.  Bars shall not be bent after embedment in concrete.  Safety 

caps shall be placed on all exposed ends of vertical concrete reinforcement 

bars that pose a danger to life safety.   Wire tie ends shall face away from 

the forms. 

 

3.1.1   Placement 

 

Reinforcement shall be free from loose rust and scale, dirt, oil, or other 

deleterious coating that could reduce bond with the concrete.   

Reinforcement shall be placed in accordance with ACI 318/318R at locations 

shown plus or minus one bar diameter.   Reinforcement shall not be 

continuous through expansion joints and shall be as indicated through 

construction or contraction joints.  Concrete coverage shall be as indicated 

or as required by ACI 318/318R.  If bars are moved more than one bar 

diameter to avoid interference with other reinforcement, conduits or 

embedded items, the resulting arrangement of bars, including additional bars 

required to meet structural requirements, shall be approved before concrete 

is placed. 

 

3.1.2   Splicing 

 

Splices of reinforcement shall conform to ACI 318/318R and shall be made 

only as required or indicated.  Splicing shall be by lapping or by 

mechanical or welded butt connection; except that lap splices shall not be 

used for bars larger than No. 11 unless otherwise indicated.  Welding shall 

conform to AWS D1.4.  Welded butt splices shall be full penetration butt 

welds.  Lapped bars shall be placed in contact and securely tied or spaced 

transversely apart to permit the embedment of the entire surface of each bar 

in concrete.  Lapped bars shall not be spaced farther apart than one-fifth 
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the required length of lap or 6 inches. Mechanical butt splices shall be in 

accordance with the recommendation of the manufacturer of the mechanical 

splicing device.  Butt splices shall develop 125 percent of the specified 

minimum yield tensile strength of the spliced bars or of the smaller bar in 

transition splices.  Bars shall be flame dried before butt splicing.  

Adequate jigs and clamps or other devices shall be provided to support, 

align, and hold the longitudinal centerline of the bars to be butt spliced 

in a straight line. 

 

3.2   WELDED-WIRE FABRIC PLACEMENT 

 

Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in 

slabs on grade shall be continuous between expansion, construction, and 

contraction joints.  Fabric placement at joints shall be as indicated. 

Lap splices shall be made in such a way that the overlapped area equals the 

distance between the outermost crosswires plus 2 inches.  Laps shall be 

staggered to avoid continuous laps in either direction. Fabric shall be 

wired or clipped together at laps at intervals not to exceed 4 feet.  Fabric 

shall be positioned by the use of supports. 

 

3.3   DOWEL INSTALLATION 

 

Dowels shall be installed in slabs on grade at locations indicated and at 

right angles to joint being doweled.  Dowels shall be accurately positioned 

and aligned parallel to the finished concrete surface before concrete 

placement.  Dowels shall be rigidly supported during concrete placement.  

One end of dowels shall be coated with a bond breaker. 

 

3.4   Not Used 

 

3.5   ANCHOR BOLTS SETTING 

 

Set at locations indicated on Drawings and secure in place to prevent 

movement during concrete pours. 

 

3.6   Not Used 

    

  3.7 Not Used 

 

    -- End of Section --  
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SECTION 03300 

 

CAST-IN-PLACE STRUCTURAL CONCRETE 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ACI INTERNATIONAL (ACI) 

 

ACI 117 (1990) Standard Tolerances for Concrete 

Construction and Materials & Commentary 

 

ACI 211.1 (1991) Standard Practice for Selecting 

Proportions for Normal, Heavyweight, and Mass 

Concrete 

 

ACI 214.3R (1988; R 1997) Simplified Version of the 

Recommended Practice for Evaluation of 

Strength Test Results of Concrete 

 

ACI 301 (1999) Specifications for Structural Concrete 

for Buildings 

 

 

ACI 304                        Recommended Practice for Measuring, 

                                 Mixing, Transporting and Placing Concrete 

 

ACI 305R (1999) Hot Weather Concreting 

 

ACI 306R                       Cold Weather Concreting 

 

ACI 308                        Standard Practice for Curing Concrete 

 

ACI 315                        Details and Detailing of Concrete 

                                 Reinforcement 

 

ACI 318/318R (2002) Building Code Requirements for     

Structural Concrete and Commentary 

 

ACI 347                        Formwork for Concrete 

 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 

(AASHTO) 

 

AASHTO M 182 (1991; R 2000) Burlap Cloth Made from Jute or 

Kenaf 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 82                      Specification for Cold-Drawn Steel Wire 

                               for Concrete Reinforcement 
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ASTM A 615                     Deformed and Plain Billet-Steel Bars for 

                               Concrete Reinforcement 

 

ASTM C 156                     Test Method for Water Retention By 

                                 Concrete Curing Materials 

 

 

ASTM C 596            (2001) Standard Test Method for Drying 

Shrinkage of Mortar Containing Hydraulic 

Cement 

 

ASTM C 827            (2005) Standard Test Method for Change in 

Height at Early Ages of Cylindrical Specimens 

of Contentious Mixtures 

 

ASTM C 1017/C 1017M (1998) Chemical Admixtures for Use in 

Producing Flowing Concrete 

 

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to 

Hardened Concrete 

 

ASTM C 1064/C 1064M (20031) Temperature of Freshly Mixed Portland 

Cement Concrete 

 

ASTM C 1077 (2003) Laboratories Testing Concrete and 

Concrete Aggregates for Use in Construction 

and Criteria for Laboratory Evaluation 

 

ASTM C 1107 (2002) Packaged Dry, Hydraulic-Cement Grout 

(Nonshrink) 

 

ASTM C 1240 (2003a) Silica Fume for Use as a Mineral 

Admixture in Hydraulic-Cement Concrete, 

Mortar and Grout 

 

ASTM C 131 (2003) Resistance to Degradation of Small-

Size Coarse Aggregate by Abrasion and Impact 

in the Los Angeles Machine 

 

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse 

Aggregates 

 

 

ASTM C 150 (2005) Portland Cement 

 

ASTM C 171 (2003) Sheet Materials for Curing Concrete 

 

ASTM C 172 (1999) Sampling Freshly Mixed Concrete 

 

ASTM C 173 (1994ael) Air Content of Freshly Mixed 

Concrete by the Volumetric Method 

 

ASTM C 192/C 192M (2002) Making and Curing Concrete Test 

Specimens in the Laboratory 

 

ASTM C 231 (2003) Air Content of Freshly Mixed Concrete 

by the Pressure Method 
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ASTM C 260 (2001) Air-Entraining Admixtures for Concrete 

 

ASTM C 309 (2003) Liquid Membrane-Forming Compounds for 

Curing Concrete 

 

ASTM C 31/C 31M (2003a) Making and Curing Concrete Test 

Specimens in the Field 

 

ASTM C 33 (2003) Concrete Aggregates 

 

ASTM C 39/C 39M (2003) Compressive Strength of Cylindrical 

Concrete Specimens 

 

 

ASTM C 494/C 494M (1999ae1) Chemical Admixtures for Concrete 

 

ASTM C 552 (2000e1) Cellular Glass Thermal Insulation 

 

ASTM C 591 (2001) Unfaced Preformed Rigid Cellular 

Polyisocyanurate Thermal Insulation 

 

ASTM C 595 (2003) Blended Hydraulic Cements 

 

 

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems for 

Concrete 

 

ASTM C 882                     Test Method for Bond Strength of 

                                 Epoxy-Resin Systems Used with Concrete 

 

 

ASTM C 94/C 94M (2003a) Ready-Mixed Concrete 

 

ASTM C 940 (1998a) Expansion and Bleeding of Freshly 

Mixed Grouts for Preplaced-Aggregate Concrete 

in the Laboratory 

 

 

ASTM D 1751 (1999) Preformed Expansion Joint Filler for 

Concrete Paving and Structural Construction 

(Nonextruding and Resilient Bituminous Types) 

 

ASTM D 75 (2003) Sampling Aggregates 

 

ASTM E 96 (2005) Water Vapor Transmission of Materials 

 

NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 

 

NRMCA QC 3 (2002) Quality Control Manual: Section 3, 

Plant Certifications Checklist: Certification 

of Ready Mixed Concrete Production Facilities 

 

NRMCA TMMB 100 (2001) Truck Mixer, Agitator and Front 

Discharge Concrete Carrier Standards 

 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
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COE CRD-C 104 (1980) Method of Calculation of the Fineness 

Modulus of Aggregate 

 

COE CRD-C 400 (1963) Requirements for Water for Use in 

Mixing or Curing Concrete 

 

COE CRD-C 521 (1981) Standard Test Method for Frequency and 

Amplitude of Vibrators for Concrete 

 

 

COE CRD-C 572 (1974) Specifications for Polyvinylchloride 

Waterstops 

 

COE CRD-C 621 Standard Specifications for Packaged Dry, 

Hydraulic-Cement Grout (Nonshrink)(same as 

ASTM C 1107) 

 

COE CRD-C 94 (1966) Specification for Surface Retarders 

 

PENNSYLVANIA DEPARTMENT OF TRANSPORTATION (PENNDOT) 

 

Pub. 408 Specifications as amended 

 

1.2   RELATED SECTIONS 

 

1.2.1   Section 03100: Structural Concrete Formwork. 

 

1.2.3   Section 03200: Concrete Reinforcement. 

 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Mixture Proportions; G 

 

  The results of trial mixture design studies along with a 

statement giving the maximum nominal coarse aggregate size and the 

proportions of ingredients that will be used in the manufacture of 

each strength or class of concrete, at least 14 days prior to 

commencing concrete placing operations.  Aggregate weights shall be 

based on the saturated surface dry condition.  The statement shall 

be accompanied by test results from an approved independent 

commercial testing laboratory, showing that mixture design studies 

have been made with materials proposed for the project and that the 

proportions selected will produce concrete of the qualities 

indicated.  No substitutions shall be made in the materials used in 

the mixture design studies without additional tests to show that 

the quality of the concrete is satisfactory. 

 

Chemical Admixtures 



 

 

SECTION 03300  Page 5 

 

Curing Materials 

 

Nonshrink Grout 

 

Nonslip Surfacing Material 

 

Latex Bonding Agent 

 

Epoxy Resin 

 

 

Joint Materials 

 

Pigments 

 

Manufacturer's descriptive product data and current specifications 

including installation instructions. 

 

SD-04 Samples 

 

Surface Retarder 

 

  Sample of surface retarder material with manufacturer's 

instructions for application in conjunction with air-water cutting. 

 

 

SD-05 Design Data 

 

Design Mix 

 

  Submit a design mix and test results (density strength) to the 

Contracting Officer at least 3 weeks prior to construction. 

 

SD-06 Test Reports 

 

Testing and Inspection for Contractor Quality Control; G 

 

  Certified copies of laboratory test reports, including mill tests 

and all other test data, for portland cement, blended cement, 

pozzolan, ground granulated blast furnace slag, silica fume, 

aggregate, admixtures, and curing compound proposed for use on this 

project. 

 

SD-07 Certificates 

 

Qualifications 

 

  Written documentation for Contractor Quality Control personnel. 

 

Ready-Mixed Concrete 

 

  Documentation from batch mixing plant certifying manufacture and 

delivery in accordance with ASTM C94. 

 

SD-11 Closeout Submittals 
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Delivery tickets for each load of concrete 

 

  Tickets shall be signed by the Contractor's representative, noted 

as to time and place of pour and kept in a record at the site. 

Records shall be available for inspection upon request by the 

Contracting Officer. Information presented on the ticket shall 

include the tabulation covered by ASTM C 94, 16.1.1 through 16.2.8, 

as well as any additional information the local codes may require. 

 

1.4   QUALIFICATIONS 

 

Contractor Quality Control personnel assigned to concrete construction shall 

be American Concrete Institute (ACI) Certified Workmen in one of the 

following grades or shall have written evidence of having completed similar 

qualification programs: 

 

      Concrete Field Testing Technician, Grade I 

      Concrete Laboratory Testing Technician, Grade I or II 

      Concrete Construction Inspector, Level II 

      Concrete Transportation Construction Inspector or Reinforced Concrete 

      Special Inspector, Jointly certified by American Concrete Institute 

      (ACI), Building Official and Code Administrators International (BOCA), 

      International Conference of Building Officials (ICBO), and Southern 

      Building Code Congress International (SBCCI). 

  

The foreman or lead journeyman of the flatwork finishing crew shall have 

similar qualification for ACI Concrete Flatwork Technician/Finisher or 

equal, with written documentation. 

 

1.5   QUALITY ASSURANCE 

 

1.5.1   Testing Agency 

 

Provide the services of an agency regularly performing work conforming to 

The American Society for Testing and Materials ASTM E 329, Recommended 

Practice for Inspection and Testing Agencies for Concrete and Steel in 

Construction. 

 

1.5.2   Source Quality Control 

 

Laboratory tests shall be in accordance with the General Conditions, 

materials stated herein require advance examination or testing according to 

methods referenced, or as required by the Contracting Officer. 

 

1.4.3   Pre-installation Meeting 

 

A pre-installation meeting with the Contracting Officer will be required at 

least 10 days prior to start of construction.  The Contractor shall be 

responsible for calling the meeting; the Project Superintendent and active 

installation personnel shall be present. 

 

1.6   GENERAL REQUIREMENTS 

 

1.6.1   Tolerances 

 

Except as otherwise specified herein, tolerances for concrete batching, 

mixture properties, and construction as well as definition of terms and 
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application practices shall be in accordance with ACI 117.  Level and grade 

tolerance measurements of slabs shall be made as soon as possible after 

finishing; when forms or shoring are used, the measurements shall be made 

prior to removal. 

 

1.6.1.1   Floors by the Straightedge System 

 

The flatness of the floors shall be carefully controlled and the tolerances 

shall be measured by the straightedge system as specified in paragraph 4.5.7 

of ACI 117, using a 10 foot straightedge, within 72 hours after floor slab 

installation and before shores and/or forms are removed.  The tolerances 

listed on the drawings shall be met at any and every location at which the 

straightedge can be placed. 

 

1.6.2   Strength Requirements and w/c Ratio 

 

1.6.2.1   Strength Requirements 

 

Provide only Class A concrete, unless indicated otherwise on the drawings.  

 

Specified compressive strength (f'c) shall be indicated on the drawings. 

  

Minimum cement contents shall be 564 lbs./cu.yd. for 4000 psi concrete and 

540 lbs./cu.yd. for 3500 psi concrete at 28 days. 

 

Concrete slabs on-grade shall have a 28-day flexural strength of 4000 psi.  

Concrete made with high-early strength cement shall have a 7-day strength 

equal to the specified 28-day strength for concrete made with Type I or II 

portland cement.  Compressive strength shall be determined in accordance 

with ASTM C 39/C 39M.  Flexural strength shall be determined in accordance 

with ASTM C 78. 

 

a.  Evaluation of Concrete Compressive Strength.  Compressive 

strength specimens (6 by 12 inch cylinders) shall be fabricated by 

the Contractor and laboratory cured in accordance with ASTM C 31/C 

31M and tested in accordance with ASTM C 39/C 39M. The strength of 

the concrete will be considered satisfactory so long as the average 

of all sets of three consecutive test results equals or exceeds the 

specified compressive strength f'c and no individual test result 

falls below the specified strength f'c by more than 500 psi.  A 

"test" is defined as the average of two companion cylinders, or if 

only one cylinder is tested, the results of the single cylinder 

test.  Additional analysis or testing, including taking cores 

and/or load tests may be required at the Contractor's expense when 

the strength of the concrete in the structure is considered 

potentially deficient. 

 

b.  Investigation of Low-Strength Compressive Test Results.  When 

any strength test of standard-cured test cylinders falls below the 

specified strength requirement by more than 500 psi or if tests of 

field-cured cylinders indicate deficiencies in protection and 

curing, steps shall be taken to assure that the load-carrying 

capacity of the structure is not jeopardized.  When the strength of 

concrete in place is considered potentially deficient, cores shall 

be obtained and tested in accordance with ASTM C 42/C 42M.  At 

least three representative cores shall be taken from each member or 

area of concrete in place that is considered potentially deficient.  
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The location of cores will be determined by the Contracting Officer 

to least impair the strength of the structure. Concrete in the area 

represented by the core testing will be considered adequate if the 

average strength of the cores is equal to at least 85 percent of 

the specified strength requirement and if no single core is less 

than 75 percent of the specified strength requirement.  Non-

destructive tests (tests other than test cylinders or cores) shall 

not be used as a basis for acceptance or rejection.  The Contractor 

shall perform the coring and repair the holes.  Cores will be 

tested by the Government. 

 

c.  Load Tests.  If the core tests are inconclusive or impractical 

to obtain or if structural analysis does not confirm the safety of 

the structure, load tests may be directed by the Contracting 

Officer in accordance with the requirements of ACI 318/318R.  

Concrete work evaluated by structural analysis or by results of a 

load test as being understrength shall be corrected in a manner 

satisfactory to the Contracting Officer.  All investigations, 

testing, load tests, and correction of deficiencies shall be 

performed by and at the expense of the Contractor and must be 

approved by the Contracting Officer, except that if all concrete is 

found to be in compliance with the drawings and specifications, the 

cost of investigations, testing, and load tests will be at the 

expense of the Government. 

 

1.6.2.2   Water-Cement Ratio 

 

Maximum water-cement ratio (w/c) for normal weight concrete shall be as 

indicated on the drawings. 

 

These w/c's may cause higher strengths than that required above for 

compressive or flexural strength.  The maximum w/c required will be the 

equivalent w/c as determined by conversion from the weight ratio of water to 

cement plus pozzolan, silica fume, and ground granulated blast furnace slag 

(GGBF slag) by the weight equivalency method as described in ACI 211.1. In 

the case where silica fume or GGBF slag is used, the weight of the silica 

fume and GGBF slag shall be included in the equations of ACI 211.1 for the 

term P which is used to denote the weight of pozzolan. 

 

1.6.3   Air Entrainment 

 

All normal weight concrete shall be air entrained to contain between 4 and 7 

percent total air, except that when the nominal maximum size coarse 

aggregate is 3/4 inch or smaller it shall be between 4.5 and 7.5 percent.  

Concrete with specified strength over 5000 psi may have 1.0 percent less air 

than specified above.  Specified air content shall be attained at point of 

placement into the forms.  Air content for normal weight concrete shall be 

determined in accordance with ASTM C 231. 

 

1.6.4   Slump 

 

Slump of the concrete, as delivered to the point of placement into the 

forms, shall be within the following limits.  Slump shall be determined in 

accordance with ASTM C 143/C 143M. 

 

 

                                                  Slump 



 

 

SECTION 03300  Page 9 

      Structural Element             Minimum                  Maximum 

    _________________________        _______                  _______ 

 

  Walls, columns and beams           2 in.                    4 in. 

 

  Foundation walls, substructure 

  walls, footings, slabs             1 in.                    3 in. 

 

  Any structural concrete approved 

  for placement by pumping: 

     At pump                         2 in.                    6 in. 

     At discharge of line            1 in.                    4 in. 

 

 

1.6.5   Concrete Temperature 

 

The temperature of the concrete as delivered shall not exceed 90 degrees F. 

When the ambient temperature during placing is 40 degrees F or less, or is 

expected to be at any time within 6 hours after placing, the temperature of 

the concrete as delivered shall be between 55 and 75 degrees F. 

 

1.6.6   Size of Coarse Aggregate 

 

The largest feasible nominal maximum size aggregate (NMSA) specified in 

paragraph AGGREGATES shall be used in each placement.  However, nominal 

maximum size of aggregate shall not exceed any of the following: three-

fourths of the minimum cover for reinforcing bars, three-fourths of the 

minimum clear spacing between reinforcing bars, one-fifth of the narrowest 

dimension between sides of forms, or one-third of the thickness of slabs or 

toppings. 

 

1.7   MIXTURE PROPORTIONS 

 

Concrete shall be composed of portland cement, other cementitious and 

pozzolanic materials as specified, aggregates, water and admixtures as 

specified. 

 

1.7.1   Design Mix 

 

Contractor to submit a design mix for each type and application of concrete 

required for the specific project demonstrating compliance with all aspects 

of this specification. The submission shall state the specific use for the 

proposed design mix and the specification section numbers which the mix 

design satisfies. The submission shall also demonstrate the mix shall meet 

the specified compressive strength. Any change to the source of materials 

will require the submission of a new mix design. Any change to the design 

mix after approval is received shall be approved by the COR. 

 

1.7.2   Proportioning Studies for Normal Weight Concrete 

 

Trial design batches, mixture proportioning studies, and testing 

requirements for various classes and types of concrete specified shall be 

the responsibility of the Contractor.  Except as specified for flexural 

strength concrete, mixture proportions shall be based on compressive 

strength as determined by test specimens fabricated in accordance with ASTM 

C 192/C 192M and tested in accordance with ASTM C 39/C 39M.  Samples of all 

materials used in mixture proportioning studies shall be representative of 
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those proposed for use in the project and shall be accompanied by the 

manufacturer's or producer's test reports indicating compliance with these 

specifications.  Trial mixtures having proportions, consistencies, and air 

content suitable for the work shall be made based on methodology described 

in ACI 211.1, using at least three different water-cement ratios for each 

type of mixture, which will produce a range of strength encompassing those 

required for each class and type of concrete required on the project.  The 

maximum water-cement ratios required in subparagraph Water-Cement Ratio will 

be the equivalent water-cement ratio as determined by conversion from the 

weight ratio of water to cement plus pozzolan, silica fume, and ground 

granulated blast furnace slag (GGBF slag) by the weight equivalency method 

as described in ACI 211.1.  In the case where silica fume or GGBF slag is 

used, the weight of the silica fume and GGBF slag shall be included in the 

equations in ACI 211.1 for the term P, which is used to denote the weight of 

pozzolan.  If pozzolan is used in the concrete mixture, the minimum pozzolan 

content shall be 15 percent by weight of the total cementitious material, 

and the maximum shall be 35 percent.  Laboratory trial mixtures shall be 

designed for maximum permitted slump and air content.  Separate sets of 

trial mixture studies shall be made for each combination of cementitious 

materials and each combination of admixtures proposed for use.  No 

combination of either shall be used until proven by such studies, except 

that, if approved in writing and otherwise permitted by these 

specifications, an accelerator or a retarder may be used without separate 

trial mixture study.  Separate trial mixture studies shall also be made for 

concrete for any conveying or placing method proposed which requires special 

properties and for concrete to be placed in unusually difficult placing 

locations.  The temperature of concrete in each trial batch shall be 

reported.  For each water-cement ratio, at least three test cylinders for 

each test age shall be made and cured in accordance with ASTM C 192/C 192M.  

They shall be tested at 7 and 28 days in accordance with ASTM C 39/C 39M.  

From these test results, a curve shall be plotted showing the relationship 

between water-cement ratio and strength for each set of trial mix studies.  

In addition, a curve shall be plotted showing the relationship between 7 day 

and 28 day strengths.  Each mixture shall be designed to promote easy and 

suitable concrete placement, consolidation and finishing, and to prevent 

segregation and excessive bleeding. 

 

1.7.3   Not Used 

 

1.7.4   Average Compressive Strength Required for Mixtures 

 

The mixture proportions selected during mixture design studies shall produce 

a required average compressive strength (f'cr) exceeding the specified 

compressive strength (f'c) by the amount indicated below.  This required 

average compressive strength, f'cr, will not be a required acceptance 

criteria during concrete production.  However, whenever the daily average 

compressive strength at 28 days drops below f'cr during concrete production, 

or daily average 7-day strength drops below a strength correlated with the 

28-day f'cr, the mixture shall be adjusted, as approved, to bring the daily 

average back up to f'cr.  During production, the required f'cr shall be 

adjusted, as appropriate, based on the standard deviation being attained on 

the job. 

 

1.7.4.1   Computations from Test Records 

 

Where a concrete production facility has test records, a standard deviation 

shall be established in accordance with the applicable provisions of ACI 
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214.3R.  Test records from which a standard deviation is calculated shall 

represent materials, quality control procedures, and conditions similar to 

those expected; shall represent concrete produced to meet a specified 

strength or strengths (f'c) within 1,000 psi of that specified for proposed 

work; and shall consist of at least 30 consecutive tests.  A strength test 

shall be the average of the strengths of two cylinders made from the same 

sample of concrete and tested at 28 days.  Required average compressive 

strength f'cr used as the basis for selection of concrete proportions shall 

be the larger of the equations that follow using the standard deviation as 

determined above: 

 

f'cr = f'c + 1.34S where units are in psi 

 

f'cr = f'c + 2.33S - 500 where units are in psi 

 

Where S = standard deviation 

 

Where a concrete production facility does not have test records meeting the 

requirements above but does have a record based on 15 to 29 consecutive 

tests, a standard deviation shall be established as the product of the 

calculated standard deviation and a modification factor from the following 

table: 

 

                            MODIFICATION FACTOR 

  NUMBER OF TESTS           FOR STANDARD DEVIATION 

 

      15                           1.16 

      20                           1.08 

      25                           1.03 

   30 or more                      1.00 

 

1.7.4.2   Computations without Previous Test Records 

 

When a concrete production facility does not have sufficient field strength 

test records for calculation of the standard deviation, the required average 

strength f'cr shall be determined as follows: 

 

a.  If the specified compressive strength f'c is less than 3,000 

psi, 

 

f'cr = f'c + 1000 psi 

 

b.  If the specified compressive strength f'c is 3,000 to 5,000 

psi, 

 

f'cr = f'c + 1,200 psi 

 

c.  If the specified compressive strength f'c is over 5,000 psi, 

 

 f'cr = f'c + 1,400 psi 

 

1.7.5   Average Flexural Strength Required for Mixtures 

 

The mixture proportions selected during mixture design studies for flexural 

strength mixtures and the mixture used during concrete production shall be 

designed and adjusted during concrete production as approved, except that 
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the overdesign for average flexural strength shall simply be 15 percent 

greater than the specified flexural strength at all times. 

 

1.7.6   Not Used 

 

1.8   STORAGE OF MATERIALS 

 

Cement, pigments and other cementitious materials shall be stored in 

weathertight buildings, bins, or silos which will exclude moisture and 

contaminants and keep each material completely separated.  Aggregate 

stockpiles shall be arranged and used in a manner to avoid excessive 

segregation and to prevent contamination with other materials or with other 

sizes of aggregates.  Aggregate shall not be stored directly on ground 

unless a sacrificial layer is left undisturbed.  Reinforcing bars and 

accessories shall be stored above the ground on platforms, skids or other 

supports.  Other materials shall be stored in such a manner as to avoid 

contamination and deterioration.  Admixtures which have been in storage at 

the project site for longer than 6 months or which have been subjected to 

freezing shall not be used unless retested and proven to meet the specified 

requirements.  Materials shall be capable of being accurately identified 

after bundles or containers are opened. 

 

1.9   GOVERNMENT ASSURANCE INSPECTION AND TESTING 

 

Day-to day inspection and testing shall be the responsibility of the 

Contractor Quality Control (CQC) staff.  However, representatives of the 

Contracting Officer can and will inspect construction as considered 

appropriate and will monitor operations of the Contractor's CQC staff.  

Government inspection or testing will not relieve the Contractor of any of 

his CQC responsibilities. 

 

1.9.1   Materials 

 

The Government will sample and test aggregates, cementitious materials, 

other materials, and concrete to determine compliance with the 

specifications as considered appropriate.  The Contractor shall provide 

facilities and labor as may be necessary for procurement of representative 

test samples.  Samples of aggregates will be obtained at the point of 

batching in accordance with ASTM D 75.  Other materials will be sampled from 

storage at the jobsite or from other locations as considered appropriate.  

Samples may be placed in storage for later testing when appropriate. 

 

1.9.2   Fresh Concrete 

 

Fresh concrete will be sampled as delivered in accordance with ASTM C 172 

and tested in accordance with these specifications, as considered necessary. 

 

1.9.3   Hardened Concrete 

 

Tests on hardened concrete will be performed by the Government when such 

tests are considered necessary. 

 

1.9.4   Inspection 

 

Concrete operations may be tested and inspected by the Government as the 

project progresses.  Failure to detect defective work or material will not 
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prevent rejection later when a defect is discovered nor will it obligate the 

Government for final acceptance. 

 

PART 2   PRODUCTS 

 

2.1   CEMENTITIOUS MATERIALS 

 

Cementitious Materials shall be portland cement and shall conform to 

appropriate specifications listed below.  Use of cementitious materials in 

concrete which will have surfaces exposed in the completed structure shall 

be restricted so there is no change in color, source, or type of 

cementitious material. 

 

2.1.1   Portland Cement 

 

ASTM C 150, Type I low alkali with a maximum 15 percent amount of tricalcium 

aluminate. 

 

2.1.2   Not Used 

 

2.1.3   Not Used 

 

2.1.4   Pozzolan (Fly Ash) 

 

ASTM C 618, Class C or F with the optional requirements for multiple factor, 

drying shrinkage, and uniformity from Table 2A of ASTM C 618.  Requirement 

for maximum alkalies from Table 1A of ASTM C 618 shall apply.  If pozzolan 

is used, it shall never be less than 15 percent nor more than 35 percent by 

weight of the total cementitious material.  The Contractor shall comply with 

EPA requirements in accordance with Section 01011 SPECIAL REQUIREMENTS. 

 

2.1.5   Ground Granulated Blast-Furnace (GGBF) Slag 

 

ASTM C 989, Grade 120. 

 

2.1.6   Silica Fume 

 

Silica fume shall conform to ASTM C 1240.  Available alkalies shall conform 

to the optimal limit given in Table 2 of ASTM C 1240.  Silica fume may be 

furnished as a dry, densified material or as a slurry.  In accordance with 

paragraph Technical Service for Specialized Concrete, the Contractor shall 

provide at no cost to the Government the services of a manufacturer's 

technical representative experienced in mixing, proportioning, placement 

procedures, and curing of concrete containing silica fume. 

 

2.2   AGGREGATES 

 

Aggregates shall conform to the following. 

 

2.2.1   Fine Aggregate 

 

Fine aggregate shall conform to the quality and gradation requirements of 

ASTM C 33. 

 

2.2.2   Coarse Aggregate 

 

Coarse aggregate shall conform to ASTM C 33, Class 5S, size designation. 
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2.2.3   Noy Used 

 

2.3   CHEMICAL ADMIXTURES 

 

Chemical admixtures, when required or permitted, shall conform to the 

appropriate specification listed.  Admixtures shall be furnished in liquid 

form and of suitable concentration for easy, accurate control of dispensing. 

Calcium chloride is not permitted as an admixture. 

 

2.3.1   Air-Entraining Admixture 

 

ASTM C 260 and shall consistently entrain the air content in the specified 

ranges under field conditions. 

 

 

 

 

 

Maximum-size coarse         Air content  

aggregate, inches:          per cent by volume: 

  

      1-1/2                  5 plus/minus 1 

      3/4 or 1               6 plus/minus 1 

      3/8 or 1/2             7-1/2 plus/minus 1 

 

Do not provide the air-entrained concrete where a hardener is indicated 

on the Drawings or specified herein. 

 

2.3.2   Accelerating Admixture 

 

ASTM C 494/C 494M, Type E, except that calcium chloride or admixtures 

containing calcium chloride shall not be used. 

 

2.3.3   Water-Reducing or Retarding Admixture 

 

ASTM C 494/C 494M, Type A (Water Reducing Admixture) and Type D (Water 

Reducing and Retarding Admixture), except that the 6-month and 1-year 

compressive and flexural strength tests are waived. When high temperatures 

occur or placing conditions dictate, a change from Type A to Type D may be 

required. 

 

2.3.4   High-Range Water Reducer 

 

ASTM C 494/C 494M, Type F or G, except that the 6-month and 1-year strength 

requirements are waived.  The admixture shall be used only when approved in 

writing, such approval being contingent upon particular mixture control as 

described in the Contractor's Quality Control Plan and upon performance of 

separate mixture design studies. 

 

2.3.5   Surface Retarder 

 

COE CRD-C 94. 

 

2.3.6   Not Used 
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2.3.7   Other Chemical Admixtures 

 

Chemical admixtures for use in producing flowing concrete shall comply with 

ASTM C 1017/C 1017M, Type I or II.  These admixtures shall be used only when 

approved in writing, such approval being contingent upon particular mixture 

control as described in the Contractor's Quality Control Plan and upon 

performance of separate mixture design studies. 

 

2.4   CURING MATERIALS 

 

2.4.1   Impervious-Sheet 

 

Impervious-sheet materials shall conform to ASTM C 171, type optional, 

except, that polyethylene sheet shall not be used. 

 

 

 

 

2.4.2   Membrane-Forming Compound 

 

Membrane-Forming curing compound shall conform to ASTM C 309, Type 1-D or 2, 

except that only a styrene acrylate or chlorinated rubber compound meeting 

Class B requirements shall be used for surfaces that are to be painted or 

are to receive bituminous roofing, or waterproofing, or floors that are to 

receive adhesive applications of resilient flooring.  The curing compound 

selected shall be compatible with any subsequent paint, roofing, 

waterproofing, or flooring specified.  Nonpigmented compound shall contain a 

fugitive dye, and shall have the reflective requirements in ASTM C 309 

waived. 

 

2.4.2.1   Acceptable Manufacturers 

 

a.  Master Builders; Master Kure 

b.  Euclid Chemical Company; Kurez Formula E-100  

c.  L & M Construction Chemicals, Inc.; L & M Cure 

d.  Or equal 

 

2.4.3   Burlap and Cotton Mat 

 

Burlap and cotton mat used for curing shall conform to AASHTO M 182. 

 

2.5   Not Used 

 

2.6   WATER 

 

Water for mixing and curing shall be fresh, clean, potable, and free of 

injurious amounts of oil, acid, salt, or alkali, except that non-potable 

water may be used if it meets the requirements of COE CRD-C 400. 

 

2.7   NON-SHRINK GROUT 

 

Factory premixed material containing no corrosive irons, aluminums, 

chemicals or gypsums. Nonshrink grout shall conform to ASTM C 1107, and 

shall be a commercial formulation suitable for the proposed application. 

 

2.7.1   Shrinkage 

 



 

 

SECTION 03300  Page 16 

Grouts containing water reducers, accelerators, or fluidifiers shall have no 

drying shrinkage greater than the equivalent sand, cement and water mix as 

tested per ASTM C 596. 

 

Grout shall be non-shrink before initial set and show no expansion after set 

as tested per ASTM C 827. 

 

2.7.2   Type 

 

Use Type I (Normal) cement for grout applications not in contact with 

sewage. 

  

 

2.7.3   Minimum Properties 

 

Grout shall be certified to maintain initial placement volume or expand 

after set and meet the following minimum properties when tested in 

accordance with Corp of Engineers Specification COE CRD-C 621 for Type D 

non-shrink grout.  

 

Setting Time:           Initial       2 hours (Approx) 

 ASTM C191               Final         3 hours (Approx)  

Expansion:                            0.10% - 0.4% Maximum  

Compressive Strength:   1 day         4,000 psi 

CDR-C621                7 days        7,000 psi 

                       28 days       10,000 psi - 10,800 psi 

 

2.7.4   Acceptable Manufacturer 

 

U.S. Grout Corporation; FIVE STAR, or equal. 

  

Initial set of grout not less than 60 minutes per ASTM C 191 Test. 

 

2.8   Not Used 

 

2.9   Not Used 

 

2.10   LATEX BONDING AGENT 

 

Latex agents for bonding fresh to hardened concrete shall conform to ASTM C 

1059. 

 

2.11   EPOXY RESIN 

 

Epoxy resins for use in repairs shall conform to ASTM C 881, Type V, Grade 

2.  Class as appropriate to the existing ambient and surface temperatures. 

 

2.12   EMBEDDED ITEMS 

 

Embedded items shall be of the size and type indicated or as needed for the 

application.  Dovetail slots shall be galvanized steel.  Inserts for shelf 

angles and bolt hangers shall be of malleable iron or cast or wrought steel. 

 

2.13   Not Used 

 

2.14   Not Used 
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2.15   VAPOR BARRIER 

 

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 6 

mils or other equivalent material having a vapor permeance rating not 

exceeding 0.5 perms as determined in accordance with ASTM E 96. 

 

2.16   JOINT MATERIALS 

 

2.16.1   Joint Fillers, Sealers, and Waterstops 

 

Expansion joint fillers shall be preformed materials conforming to ASTM D 

1751.  Materials for waterstops shall be in accordance with Section 03150 

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS.  Materials for and 

sealing of joints shall conform to the requirements of Section 07920 JOINT 

SEALANTS. 

 

2.16.2   Not Used 

 

PART 3   EXECUTION 

 

3.1   PREPARATION FOR PLACING 

 

Before commencing concrete placement, the following shall be performed.  

Surfaces to receive concrete shall be clean and free from frost, ice, mud, 

and water.  Forms shall be in place, cleaned, coated, and adequately 

supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMWORK.  

Reinforcing steel shall be in place, cleaned, tied, and adequately 

supported, in accordance with Section 03200 CONCRETE REINFORCEMENT.  

Transporting and conveying equipment shall be in-place, ready for use, 

clean, and free of hardened concrete and foreign material.  Equipment for 

consolidating concrete shall be at the placing site and in proper working 

order.  Equipment and material for curing and for protecting concrete from 

weather or mechanical damage shall be at the placing site, in proper working 

condition and in sufficient amount for the entire placement.  When hot, 

windy conditions during concreting appear probable, equipment and material 

shall be at the placing site to provide windbreaks, shading, fogging, or 

other action to prevent plastic shrinkage cracking or other damaging drying 

of the concrete. 

 

3.1.1   Foundations 

 

3.1.1.1   Concrete on Earth Foundations 

 

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is 

to be placed shall be clean, damp, and free from debris, frost, ice, and 

standing or running water.  Prior to placement of concrete, the foundation 

shall be well drained and shall be satisfactorily graded and uniformly 

compacted. 

 

3.1.1.2   Not Used 

 

3.1.2   Previously Placed Concrete 

 

Concrete surfaces to which additional concrete is to be bonded shall be 

prepared for receiving the next horizontal lift by cleaning the construction 

joint surface with either air-water cutting, sandblasting, high-pressure 

water jet, or other approved method.  Concrete at the side of vertical 
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construction joints shall be prepared as approved by the Contracting 

Officer.  Air-water cutting shall not be used on formed surfaces or surfaces 

congested with reinforcing steel.  Regardless of the method used, the 

resulting surfaces shall be free from all laitance and inferior concrete so 

that clean surfaces of well bonded coarse aggregate are exposed and make up 

at least 10-percent of the surface area, distributed uniformly throughout 

the surface.  The edges of the coarse aggregate shall not be undercut.  The 

surface of horizontal construction joints shall be kept continuously wet for 

the first 12 hours during the 24-hour period prior to placing fresh 

concrete.  The surface shall be washed completely clean as the last 

operation prior to placing the next lift.  For heavy duty floors and two-

course floors a thin coat of neat cement grout of about the consistency of 

thick cream shall be thoroughly scrubbed into the existing surface 

immediately ahead of the topping placing.  The grout shall be a 1:1 mixture 

of portland cement and sand passing the No. 8 sieve.  The topping concrete 

shall be deposited before the grout coat has had time to stiffen. 

 

3.1.2.1   Not Used 

 

3.1.2.2   Not Used 

 

3.1.2.3   Not Used 

 

3.1.2.4   Not Used 

 

3.1.2.5   Waste Disposal 

 

The method used in disposing of waste water employed in cutting, washing, 

and rinsing of concrete surfaces shall be such that the waste water does not 

stain, discolor, or affect exposed surfaces of the structures, or damage the 

environment of the project area.  The method of disposal shall be subject to 

approval. 

 

3.1.2.6   Preparation of Previously Placed Concrete 

 

Concrete surfaces to which other concrete is to be bonded shall be abraded 

in an approved manner that will expose sound aggregate uniformly without 

damaging the concrete.  Laitance and loose particles shall be removed.  

Surfaces shall be thoroughly washed and shall be moist but without free 

water when concrete is placed. 

 

3.1.3   Vapor Barrier 

 

Vapor barrier shall be provided beneath the interior on-grade concrete floor 

slabs.  The greatest widths and lengths practicable shall be used to 

eliminate joints wherever possible.  Joints shall be lapped a minimum of 12 

inches.  Torn, punctured, or damaged vapor barrier material shall be removed 

and new vapor barrier shall be provided prior to placing concrete.  For 

minor repairs, patches may be made using laps of at least 12 inches.  Lapped 

joints shall be sealed and edges patched with pressure-sensitive adhesive or 

tape not less than 2 inches wide and compatible with the membrane.  Vapor 

barrier shall be placed directly on underlying subgrade, base course, or 

capillary water barrier, unless it consists of crushed material or large 

granular material which could puncture the vapor barrier.  In this case, the 

surface shall be choked with a light layer of sand, as approved, before 

placing the vapor barrier.  A 2 inch layer of compacted, clean concrete sand 

(fine aggregate) shall be placed on top of the vapor barrier before placing 
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concrete.  Concrete placement shall be controlled so as to prevent damage to 

the vapor barrier, or any covering sand. 

 

3.1.4   Not Used 

 

3.1.5   Embedded Items 

 

Before placement of concrete, care shall be taken to determine that all 

embedded items are firmly and securely fastened in place as indicated on the 

drawings, or required.  Conduit and other embedded items shall be clean and 

free of oil and other foreign matter such as loose coatings or rust, paint, 

and scale.  The embedding of wood in concrete will be permitted only when 

specifically authorized or directed.  Voids in sleeves, inserts, and anchor 

slots shall be filled temporarily with readily removable materials to 

prevent the entry of concrete into voids.  Welding shall not be performed on 

embedded metals within 1 feet of the surface of the concrete.  Tack welding 

shall not be performed on or to embedded items. 

 

3.2   CONCRETE PRODUCTION 

 

3.2.1   Batching, Mixing, and Transporting Concrete 

 

Concrete shall be furnished from a ready-mixed concrete plant.  Ready-mixed 

concrete shall be batched, mixed, and transported in accordance with ASTM C 

94/C 94M, except as otherwise specified.  Truck mixers, agitators, and 

nonagitating transporting units shall comply with NRMCA TMMB 100.  Ready-mix 

plant equipment and facilities shall be certified in accordance with NRMCA 

QC 3.  Approved batch delivery tickets shall be furnished for each load of 

ready-mixed concrete. 

 

3.3   TRANSPORTING CONCRETE TO PROJECT SITE 

 

Concrete shall be transported to the placing site in truck mixers, 

conforming to NRMCA TMMB 100 or by approved pumping equipment.  Nonagitating 

equipment, other than pumps, shall not be used for transporting lightweight 

aggregate concrete. 

 

3.4   CONVEYING CONCRETE ON SITE 

 

Concrete shall be conveyed from mixer to forms as rapidly as possible and 

within the time interval specified by methods which will prevent segregation 

or loss of ingredients using following equipment.  Conveying equipment shall 

be cleaned before each placement. 

 

3.4.1   Buckets 

 

The interior hopper slope shall be not less than 58 degrees from the 

horizontal, the minimum dimension of the clear gate opening shall be at 

least 5 times the nominal maximum-size aggregate, and the area of the gate 

opening shall not be less than 2 square feet. The maximum dimension of the 

gate opening shall not be greater than twice the minimum dimension.  The 

bucket gates shall be essentially grout tight when closed and may be 

manually, pneumatically, or hydraulically operated except that buckets 

larger than 2 cubic yards shall not be manually operated.  The design of the 

bucket shall provide means for positive regulation of the amount and rate of 

deposit of concrete in each dumping position. 
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3.4.2   Transfer Hoppers 

 

Concrete may be charged into nonagitating hoppers for transfer to other 

conveying devices.  Transfer hoppers shall be capable of receiving concrete 

directly from delivery vehicles and shall have conical-shaped discharge 

features.  The transfer hopper shall be equipped with a hydraulically 

operated gate and with a means of external vibration to effect complete 

discharge.  Concrete shall not be held in nonagitating transfer hoppers more 

than 30 minutes. 

 

3.4.3   Trucks 

 

Truck mixers operating at agitating speed or truck agitators used for 

transporting plant-mixed concrete shall conform to the requirements of ASTM 

C 94/C 94M.  Nonagitating equipment shall be used only for transporting 

plant-mixed concrete over a smooth road and when the hauling time is less 

than 15 minutes.  Bodies of nonagitating equipment shall be smooth, 

watertight, metal containers specifically designed to transport concrete, 

shaped with rounded corners to minimize segregation, and equipped with gates 

that will permit positive control of the discharge of the concrete. 

 

3.4.4   Chutes 

 

When concrete can be placed directly from a truck mixer, agitator, or 

nonagitating equipment, the chutes normally attached to this equipment by 

the manufacturer may be used.  A discharge deflector shall be used when 

required by the Contracting Officer.  Separate chutes and other similar 

equipment will not be permitted for conveying concrete. 

 

3.4.5   Belt Conveyors 

 

Belt conveyors shall be designed and operated to assure a uniform flow of 

concrete from mixer to final place of deposit without segregation of 

ingredients or loss of mortar and shall be provided with positive means, 

such as discharge baffle or hopper , for preventing segregation of the 

concrete at the transfer points and the point of placing.  Belt conveyors 

shall be constructed such that the idler spacing shall not exceed 36 inches. 

The belt speed shall be a minimum of 300 feet per minute and a maximum of 

750 feet per minute.  If concrete is to be placed through installed 

horizontal or sloping reinforcing bars, the conveyor shall discharge 

concrete into a pipe or elephant truck that is long enough to extend through 

the reinforcing bars. 

 

3.4.6   Concrete Pumps 

 

Concrete may be conveyed by positive displacement pump when approved.  The 

pumping equipment shall be piston or squeeze pressure type; pneumatic 

placing equipment shall not be used.  The pipeline shall be rigid steel pipe 

or heavy-duty flexible hose.  The inside diameter of the pipe shall be at 

least 3 times the nominal maximum-size coarse aggregate in the concrete 

mixture to be pumped but not less than 4 inches.  Aluminum pipe shall not be 

used. 

 

3.5   PLACING CONCRETE 

 

Mixed concrete shall be discharged within 1-1/2 hours or before the mixer 

drum has revolved 300 revolutions, whichever comes first after the 
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introduction of the mixing water to the cement and aggregates.  When the 

concrete temperature exceeds 85 degrees F, the time shall be reduced to 45 

minutes.  Concrete shall be placed within 15 minutes after it has been 

discharged from the transporting unit.  Concrete shall be handled from mixer 

or transporting unit to forms in a continuous manner until the approved unit 

of operation is completed.  Adequate scaffolding, ramps and walkways shall 

be provided so that personnel and equipment are not supported by in-place 

reinforcement.  Placing will not be permitted when the sun, heat, wind, or 

limitations of facilities furnished by the Contractor prevent proper 

consolidation, finishing and curing.  Sufficient placing capacity shall be 

provided so that concrete can be kept free of cold joints. 

 

 

 

3.5.1   Depositing Concrete 

 

Concrete shall be deposited as close as possible to its final position in 

the forms, and there shall be no vertical drop greater than 4 feet except 

where suitable equipment is provided to prevent segregation and where 

specifically authorized.  Depositing of the concrete shall be so regulated 

that it will be effectively consolidated in horizontal layers not more than 

12 inches thick, except that all slabs shall be placed in a single layer.  

Concrete to receive other construction shall be screeded to the proper 

level.  Concrete shall be deposited continuously in one layer or in layers 

so that fresh concrete is deposited on in-place concrete that is still 

plastic.  Fresh concrete shall not be deposited on concrete that has 

hardened sufficiently to cause formation of seams or planes of weakness 

within the section.  Concrete that has surface dried, partially hardened, or 

contains foreign material shall not be used.  When temporary spreaders are 

used in the forms, the spreaders shall be removed as their service becomes 

unnecessary.  Concrete shall not be placed in slabs over columns and walls 

until concrete in columns and walls has been in-place at least two hours or 

until the concrete begins to lose its plasticity.  Concrete for beams, 

girders, brackets, column capitals, haunches, and drop panels shall be 

placed at the same time as concrete for adjoining slabs. 

 

3.5.2   Consolidation 

 

Immediately after placing, each layer of concrete shall be consolidated by 

internal vibrators, except for slabs 4 inches thick or less. The vibrators 

shall at all times be adequate in effectiveness and number to properly 

consolidate the concrete; a spare vibrator shall be kept at the jobsite 

during all concrete placing operations.  The vibrators shall have a 

frequency of not less than 10,000 vibrations per minute, an amplitude of at 

least 0.025 inch, and the head diameter shall be appropriate for the 

structural member and the concrete mixture being placed.  Vibrators shall be 

inserted vertically at uniform spacing over the area of placement.  The 

distance between insertions shall be approximately 1-1/2 times the radius of 

action of the vibrator so that the area being vibrated will overlap the 

adjacent just-vibrated area by a reasonable amount.  The vibrator shall 

penetrate rapidly to the bottom of the layer and at least 6 inches into the 

preceding layer if there is such.  Vibrator shall be held stationary until 

the concrete is consolidated and then vertically withdrawn slowly while 

operating.  Form vibrators shall not be used unless specifically approved 

and unless forms are constructed to withstand their use.  Vibrators shall 

not be used to move concrete within the forms.  Slabs 4 inches and less in 

thickness shall be consolidated by properly designed vibrating screeds or 
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other approved technique.  Excessive vibration of lightweight concrete 

resulting in segration or flotation of coarse aggregate shall be prevented.  

Frequency and amplitude of vibrators shall be determined in accordance with 

COE CRD-C 521.  Grate tampers ("jitterbugs") shall not be used. 

 

3.5.3   Cold Weather Requirements 

 

Special protection measures, approved by the Contracting Officer, shall be 

used if freezing temperatures are anticipated before the expiration of the 

specified curing period.  The ambient temperature of the air where concrete 

is to be placed and the temperature of surfaces to receive concrete shall be 

not less than 40 degrees F.  The temperature of the concrete when placed 

shall be not less than 50 degrees F nor more than 75 degrees F.  Heating of 

the mixing water or aggregates will be required to regulate the concrete 

placing temperature.  Materials entering the mixer shall be free from ice, 

snow, or frozen lumps.  Salt, chemicals or other materials shall not be 

incorporated in the concrete to prevent freezing.  Upon written approval, an 

accelerating admixture conforming to ASTM C 494/C 494M, Type E may be used, 

provided it contains no calcium chloride.  Calcium chloride shall not be 

used. The concrete temperature at time of delivery to the forms shall 

conform to the temperatures listed in the Table below. 

  

                     Minimum Concrete Temperature, Degree F. 

         _______________________________________________________________ 

         Air temperature,      For sections with      For sections with  

         degrees F.            least dimension        least dimension  

                               less than 12 in.       12 in. or greater  

  

         30 to 45                     60                    50 

         0 to 30                      65                    55 

 

 

3.5.4   Hot Weather Requirements 

 

When the ambient temperature during concrete placing is expected to exceed 

85 degrees F, the concrete shall be placed and finished with procedures 

previously submitted and as specified herein.  The concrete temperature at 

time of delivery to the forms shall not exceed the temperature shown in the 

table below when measured in accordance with ASTM C 1064/C 1064M.  Cooling 

of the mixing water or aggregates or placing concrete in the cooler part of 

the day may be required to obtain an adequate placing temperature.  A 

retarder may be used, as approved, to facilitate placing and finishing.  

Steel forms and reinforcements shall be cooled as approved prior to concrete 

placement when steel temperatures are greater than 120 degrees F.  Conveying 

and placing equipment shall be cooled if necessary to maintain proper 

concrete-placing temperature. 

 

                  Maximum Allowable Concrete Placing Temperature 

         _______________________________________________________________ 

         Relative Humidity, Percent,      Maximum Allowable Concrete 

              During Time of                    Temperature 

            Concrete Placement                    Degrees 

         _______________________________________________________________ 

 

            Greater than 60                        90 F                    

            40 to 60                               85 F 

            Less than 40                           sp80 F 
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3.5.5   Prevention of Plastic Shrinkage Cracking 

 

During hot weather with low humidity, and particularly with appreciable 

wind, as well as interior placements when space heaters produce low 

humidity, the Contractor shall be alert to the tendency for plastic 

shrinkage cracks to develop and shall institute measures to prevent this.  

Particular care shall be taken if plastic shrinkage cracking is potentially 

imminent and especially if it has developed during a previous placement.  

Periods of high potential for plastic shrinkage cracking can be anticipated 

by use of Fig. 2.1.5 of ACI 305R.  In addition the concrete placement shall 

be further protected by erecting shades and windbreaks and by applying fog 

sprays of water, sprinkling, ponding or wet covering.  Plastic shrinkage 

cracks that occur shall be filled by injection of epoxy resin as directed, 

after the concrete hardens.  Plastic shrinkage cracks shall never be 

troweled over or filled with slurry. 

 

3.5.6   Placing Concrete in Congested Areas 

 

Special care shall be used to ensure complete filling of the forms, 

elimination of all voids, and complete consolidation of the concrete when 

placing concrete in areas congested with reinforcing bars, embedded items, 

waterstops and other tight spacing.  An appropriate concrete mixture shall 

be used, and the nominal maximum size of aggregate (NMSA) shall meet the 

specified criteria when evaluated for the congested area.  Vibrators with 

heads of a size appropriate for the clearances available shall be used, and 

the consolidation operation shall be closely supervised to ensure complete 

and thorough consolidation at all points.  Where necessary, splices of 

reinforcing bars shall be alternated to reduce congestion.  Where two mats 

of closely spaced reinforcing are required, the bars in each mat shall be 

placed in matching alignment to reduce congestion.  Reinforcing bars may be 

temporarily crowded to one side during concrete placement provided they are 

returned to exact required location before concrete placement and 

consolidation are completed. 

 

3.6   JOINTS 

 

Joints shall be located and constructed as indicated or approved.  Joints 

not indicated on the drawings shall be located and constructed to minimize 

the impact on the strength of the structure.  In general, such joints shall 

be located near the middle of the spans of supported slabs, beams, and 

girders unless a beam intersects a girder at this point, in which case the 

joint in the girder shall be offset a distance equal to twice the width of 

the beam.  Joints in walls and columns shall be at the underside of floors, 

slabs, beams, or girders and at the tops of footings or floor slabs, unless 

otherwise approved.  Joints shall be perpendicular to the main 

reinforcement.  All reinforcement shall be continued across joints; except 

that reinforcement or other fixed metal items shall not be continuous 

through expansion joints, or through construction or contraction joints in 

slabs on grade.  Reinforcement shall be 2 inches clear from each joint.  

Except where otherwise indicated, construction joints between interior slabs 

on grade and vertical surfaces shall consist of 30 pound asphalt-saturated 

felt, extending for the full depth of the slab.  The perimeters of the slabs 

shall be free of fins, rough edges, spalling, or other unsightly appearance.  

Reservoir for sealant for construction and contraction joints in slabs shall 

be formed to the dimensions shown on the drawings by removing snap-out 

joint-forming inserts, by sawing sawable inserts, or by sawing to widen the 
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top portion of sawed joints.  Joints to be sealed shall be cleaned and 

sealed as indicated and in accordance with Section 07920 JOINT SEALANTS. 

 

3.6.1   Construction Joints 

 

For concrete other than slabs on grade, construction joints shall be located 

so that the unit of operation does not exceed maximum spacing provided by 

the Government.  Concrete shall be placed continuously so that each unit is 

monolithic in construction.  Fresh concrete shall not be placed against 

adjacent hardened concrete until it is at least 24 hours old.  Construction 

joints shall be located as indicated or approved.  Where concrete work is 

interrupted by weather, end of work shift or other similar type of delay, 

location and type of construction joint shall be subject to approval of the 

Contracting Officer.  Unless otherwise indicated and except for slabs on 

grade, reinforcing steel shall extend through construction joints.  

Construction joints in slabs on grade shall be keyed or doweled as shown.  

Concrete columns, walls, or piers shall be in place at least 2 hours, or 

until the concrete begins to lose its plasticity, before placing concrete 

for beams, girders, or slabs thereon.  In walls having door or window 

openings, lifts shall terminate at the top and bottom of the opening.  Other 

lifts shall terminate at such levels as to conform to structural 

requirements or architectural details.  Where horizontal construction joints 

in walls or columns are required, a strip of 1 inch square-edge lumber, 

beveled and oiled to facilitate removal, shall be tacked to the inside of 

the forms at the construction joint.  Concrete shall be placed to a point 1 

inch above the underside of the strip.  The strip shall be removed 1 hour 

after the concrete has been placed, and any irregularities in the joint line 

shall be leveled off with a wood float, and all laitance shall be removed.  

Prior to placing additional concrete, horizontal construction joints shall 

be prepared as specified in paragraph Previously Placed Concrete. 

 

3.6.2   Not Used 

 

3.6.3   Not Used 

 

3.6.4   Not Used 

 

3.6.5   Dowels and Tie Bars 

 

Dowels and tie bars shall be installed at the locations shown on the 

drawings and to the details shown, using materials and procedures specified 

in Section 03200 CONCRETE REINFORCEMENT and herein.  Conventional smooth 

"paving" dowels shall be installed in slabs using approved methods to hold 

the dowel in place during concreting within a maximum alignment tolerance of 

1/8 inch in 12 inches.  "Structural" type deformed bar dowels, or tie bars, 

shall be installed to meet the specified tolerances.  Care shall be taken 

during placing adjacent to and around dowels and tie bars to ensure there is 

no displacement of the dowel or tie bar and that the concrete completely 

embeds the dowel or tie bar and is thoroughly consolidated. 

 

 

3.7   FINISHING FORMED SURFACES 

 

Forms, form materials, and form construction are specified in Section 03100 

STRUCTURAL CONCRETE FORMWORK.  Finishing of formed surfaces shall be as 

specified herein.  Unless another type of architectural or special finish is 

specified, surfaces shall be left with the texture imparted by the forms 
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except that defective surfaces shall be repaired.  Unless painting of 

surfaces is required, uniform color of the concrete shall be maintained by 

use of only one mixture without changes in materials or proportions for any 

structure or portion of structure that requires a Class A or B finish.  

Except for major defects, as defined hereinafter, surface defects shall be 

repaired as specified herein within 24 hours after forms are removed.  

Repairs of the so-called "plaster-type" will not be permitted in any 

location.  Tolerances of formed surfaces shall conform to the requirements 

of ACI 117.  These tolerances apply to the finished concrete surface, not to 

the forms themselves; forms shall be set true to line and grade.  Form tie 

holes requiring repair and other defects whose depth is at least as great as 

their surface diameter shall be repaired as specified in paragraph Damp-Pack 

Mortar Repair.  Defects whose surface diameter is greater than their depth 

shall be repaired as specified in paragraph Repair of Major Defects.  

Repairs shall be finished flush with adjacent surfaces and with the same 

surface texture.  The cement used for all repairs shall be a blend of job 

cement with white cement proportioned so that the final color after curing 

and aging will be the same as the adjacent concrete.  Concrete with 

excessive honeycomb, or other defects which affect the strength of the 

member, will be rejected.  Repairs shall be demonstrated to be acceptable 

and free from cracks or loose or drummy areas at the completion of the 

contract and, for Class A and B Finishes, shall be inconspicuous.  Repairs 

not meeting these requirements will be rejected and shall be replaced. 

 

3.7.1   Class A Finish and Class B Finish 

 

Class A or Class B finish is required as indicated on the drawings.  Fins, 

ravelings, and loose material shall be removed, all surface defects over 1/2 

inch in diameter or more than 1/2 inch deep, shall be repaired and, except 

as otherwise indicated or as specified in Section 03100 STRUCTURAL CONCRETE 

FORMWORK, holes left by removal of form ties shall be reamed and hammer 

packed with stiff mortar of same mix and ingredients of surrounding 

concrete. Prepare mortar not more than 30 minutes prior to use.  Defects 

more than 1/2 inch in diameter shall be cut back to sound concrete, but in 

all cases at least 1 inch deep.  The Contractor shall prepare a sample panel 

for approval (as specified in PART 1) before commencing repair, showing that 

the surface texture and color match will be attained.  Metal tools shall not 

be used to finish repairs in Class A surfaces. 

 

3.7.2   Class C and Class D Finish 

 

Class C or Class D finish is required as indicated on the drawings.  Fins, 

ravelings, and loose material shall be removed, and, except as otherwise 

indicated or as specified in Section 03100 STRUCTURAL CONCRETE FORMWORK, 

holes left by removal of form ties shall be reamed and filled.  Honeycomb 

and other defects more than 1/2 inch deep or more than 2 inches in diameter 

shall be repaired.  Defects more than 2 inches in diameter shall be cut back 

to sound concrete, but in all cases at least 1 inch deep. 

 

 

3.7.3   Architectural and Special Finishes 

 

3.7.3.1   Smooth Finish 

 

After other concrete construction is complete in each overall separate 

contiguous area of the structure, smooth finish shall be applied to exposed 

vertical surfaces of concrete structures down to 1 foot below finished grade 
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elevation and any other areas indicated on the drawings.  A mortar mix 

consisting of one part portland cement and two parts well-graded sand 

passing a No. 30 sieve, with water added to give the consistency of thick 

paint, shall be used.  Where the finished surface will not receive other 

applied surface, white cement shall be used to replace part of the job 

cement to produce an approved color, which shall be uniform throughout the 

surfaces of the structure.  After the surface has been thoroughly wetted and 

allowed to approach surface dryness, the mortar shall be vigorously applied 

to the area by clean burlap pads or by cork or wood-floating, to completely 

fill all surface voids.  Excess grout shall be scraped off with a trowel.  

As soon as it can be accomplished without pulling the mortar from the voids, 

the area shall be rubbed with burlap pads having on their surface the same 

sand-cement mix specified above but without any mixing water, until all of 

the visible grout film is removed.  The burlap pads used for this operation 

shall be stretched tightly around a board to prevent dishing the mortar in 

the voids.  The finish of any area shall be completed in the same day, and 

the limits of a finished area shall be made at natural breaks in the 

surface.  The surface shall be continuously moist cured for 48 hours 

commencing immediately after finishing operations in each area.  The 

temperature of the air adjacent to the surface shall be not less than 50 

degrees F for 24 hours prior to, and 48 hours after, the application.  In 

hot, dry weather the smooth finish shall be applied in shaded areas or at 

night, and shall never be applied when there is significant hot, dry wind. 

 

3.7.3.2   Not Used. 

 

3.7.3.3   Not Used 

 

3.8   REPAIRS 

 

3.8.1   Damp-Pack Mortar Repair 

 

Form tie holes requiring repair and other defects whose depth is at least as 

great as their surface diameter but not over 4 inches shall be repaired by 

the damp-pack mortar method.  Form tie holes shall be reamed and other 

similar defects shall be cut out to sound concrete.  The void shall then be 

thoroughly cleaned, thoroughly wetted, brush-coated with a thin coat of neat 

cement grout and filled with mortar.  Mortar shall be a stiff mix of 1 part 

portland cement to 2 parts fine aggregate passing the No. 16 mesh sieve, and 

minimum amount of water.  Only sufficient water shall be used to produce a 

mortar which, when used, will stick together on being molded into a ball by 

a slight pressure of the hands and will not exude water but will leave the 

hands damp.  Mortar shall be mixed and allowed to stand for 30 to 45 minutes 

before use with remixing performed immediately prior to use.  Mortar shall 

be thoroughly tamped in place in thin layers using a hammer and hardwood 

block.  Holes passing entirely through walls shall be completely filled from 

the inside face by forcing mortar through to the outside face.  All holes 

shall be packed full.  Damp-pack repairs shall be moist cured for at least 

48 hours. 

 

3.8.2   Repair of Major Defects 

 

Major defects will be considered to be those more than 1/2 inch deep or, for 

Class A and B finishes, more than 1/2 inch in diameter and, for Class C and 

D finishes, more than 2 inches in diameter.  Also included are any defects 

of any kind whose depth is over 4 inches or whose surface diameter is 
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greater than their depth.  Major defects shall be repaired as specified 

below. 

 

3.8.2.1   Surface Application of Mortar Repair 

 

Defective concrete shall be removed, and removal shall extend into 

completely sound concrete.  Approved equipment and procedures which will not 

cause cracking or microcracking of the sound concrete shall be used.  If 

reinforcement is encountered, concrete shall be removed so as to expose the 

reinforcement for at least 2 inches on all sides.  All such defective areas 

greater than 12 square inches shall be outlined by saw cuts at least 1 inch 

deep.  Defective areas less than 12 square inches shall be outlined by a 1 

inch deep cut with a core drill in lieu of sawing.  All saw cuts shall be 

straight lines in a rectangular pattern in line with the formwork panels.  

After concrete removal, the surface shall be thoroughly cleaned by high 

pressure washing to remove all loose material.  Surfaces shall be kept 

continually saturated for the first 12 of the 24 hours immediately before 

placing mortar and shall be damp but not wet at the time of commencing 

mortar placement.  The Contractor, at his option, may use either hand-placed 

mortar or mortar placed with a mortar gun.  If hand-placed mortar is used, 

the edges of the cut shall be perpendicular to the surface of the concrete. 

The prepared area shall be brush-coated with a thin coat of neat cement 

grout.  The repair shall then be made using a stiff mortar, preshrunk by 

allowing the mixed mortar to stand for 30 to 45 minutes and then remixed, 

thoroughly tamped into place in thin layers.  If hand-placed mortar is used, 

the Contractor shall test each repair area for drumminess by firm tapping 

with a hammer and shall inspect for cracks, both in the presence of the 

Contracting Officer's representative, immediately before completion of the 

contract, and shall replace any showing drumminess or cracking.  If mortar 

placed with a mortar gun is used, the gun shall be a small compressed air-

operated gun to which the mortar is slowly hand fed and which applies the 

mortar to the surface as a high-pressure stream, as approved.  Repairs made 

using shotcrete equipment will not be accepted.  The mortar used shall be 

the same mortar as specified for damp-pack mortar repair.  If gun-placed 

mortar is used, the edges of the cut shall be beveled toward the center at a 

slope of 1:1.  All surface applied mortar repairs shall be continuously 

moist cured for at least 7 days.  Moist curing shall consist of several 

layers of saturated burlap applied to the surface immediately after 

placement is complete and covered with polyethylene sheeting, all held 

closely in place by a sheet of plywood or similar material rigidly braced 

against it.  Burlap shall be kept continually wet. 

 

3.8.2.2   Repair of Deep and Large Defects 

 

Deep and large defects will be those that are more than 6 inches deep and 

also have an average diameter at the surface more than 18 inches or that are 

otherwise so identified by the Project Office.  Such defects shall be 

repaired as specified herein or directed, except that defects which affect 

the strength of the structure shall not be repaired and that portion of the 

structure shall be completely removed and replaced. Deep and large defects 

shall be repaired by procedures approved in advance including forming and 

placing special concrete using applied pressure during hardening.  

Preparation of the repair area shall be as specified for surface application 

of mortar.  In addition, the top edge (surface) of the repair area shall be 

sloped at approximately 20 degrees from the horizontal, upward toward the 

side from which concrete will be placed.  The special concrete shall be a 

concrete mixture with low water content and low slump, and shall be allowed 
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to age 30 to 60 minutes before use.  Concrete containing a specified 

expanding admixture may be used in lieu of the above mixture; the paste 

portion of such concrete mixture shall be designed to have an expansion 

between 2.0 and 4.0 percent when tested in accordance with ASTM C 940.  A 

full width "chimney" shall be provided at the top of the form on the placing 

side to ensure filling to the top of the opening.  A pressure cap shall be 

used on the concrete in the chimney with simultaneous tightening and 

revibrating the form during hardening to ensure a tight fit for the repair.  

The form shall be removed after 24 hours and immediately the chimney shall 

be carefully chipped away to avoid breaking concrete out of the repair; the 

surface of the repair concrete shall be dressed as required. 

 

3.9   Not Used 

 

3.10   FINISHING UNFORMED SURFACES 

 

The finish of all unformed surfaces shall meet the requirements of paragraph 

Tolerances in PART 1, when tested as specified herein. 

 

3.10.1   General 

 

The ambient temperature of spaces adjacent to unformed surfaces being 

finished and of the base on which concrete will be placed shall be not less 

than 50 degrees F.  In hot weather all requirements of paragraphs Hot 

Weather Requirements and Prevention of Plastic Shrinkage Cracking shall be 

met.  Unformed surfaces that are not to be covered by additional concrete or 

backfill shall have a float finish, with additional finishing as specified 

below, and shall be true to the elevation shown on the drawings.  Surfaces 

to receive additional concrete or backfill shall be brought to the elevation 

shown on the drawings, properly consolidated, and left true and regular.  

Unless otherwise shown on the drawings, exterior surfaces shall be sloped 

for drainage, as directed.  Where drains are provided, interior floors shall 

be evenly sloped to the drains.  Joints shall be carefully made with a 

jointing or edging tool.  The finished surfaces shall be protected from 

stains or abrasions.  Grate tampers or "jitterbugs" shall not be used for 

any surfaces.  The dusting of surfaces with dry cement or other materials or 

the addition of any water during finishing shall not be permitted.  If 

bleedwater is present prior to finishing, the excess water shall be 

carefully dragged off or removed by absorption with porous materials such as 

burlap.  During finishing operations, extreme care shall be taken to prevent 

over finishing or working water into the surface; this can cause "crazing" 

(surface shrinkage cracks which appear after hardening) of the surface.  Any 

slabs with surfaces which exhibit significant crazing shall be removed and 

replaced.  During finishing operations, surfaces shall be checked with a 10 

foot straightedge, applied in both directions at regular intervals while the 

concrete is still plastic, to detect high or low areas. 

 

3.10.2   Rough Slab Finish 

 

As a first finishing operation for unformed surfaces and as final finish for 

slabs to receive mortar setting beds, the surface shall receive a rough slab 

finish prepared as follows.  Areas indicated on the drawings shall receive 

only a rough slab finish.  The concrete shall be uniformly placed across the 

slab area, consolidated as previously specified, and then screeded with 

straightedge strikeoffs immediately after consolidation to bring the surface 

to the required finish level with no coarse aggregate visible.  Side forms 

and screed rails shall be provided, rigidly supported, and set to exact line 
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and grade.  Allowable tolerances for finished surfaces apply only to the 

hardened concrete, not to forms or screed rails.  Forms and screed rails 

shall be set true to line and grade.  "Wet screeds" shall not be used. 

 

3.10.3   Floated Finish 

 

Slabs to receive more than a rough slab finish shall next be given a wood 

float finish.  Other areas as indicated on the drawings shall be given only 

a float finish.  The screeding shall be followed immediately by darbying or 

bull floating before bleeding water is present, to bring the surface to a 

true, even plane.  Then, after the concrete has stiffened so that it will 

withstand a man's weight without imprint of more than 1/4 inch and the water 

sheen has disappeared, it shall be floated to a true and even plane free of 

ridges.  Floating shall be performed by use of suitable hand floats or power 

driven equipment.  Sufficient pressure shall be used on the floats to bring 

a film of moisture to the surface.  Hand floats shall be made of wood, 

magnesium, or aluminum.  Lightweight concrete or concrete that exhibits 

stickiness shall be floated with a magnesium float.  Care shall be taken to 

prevent over-finishing or incorporating water into the surface. 

 

3.10.4   Troweled Finish 

 

Areas as indicated on the drawings shall be given a trowel finish.  After 

floating is complete and after the surface moisture has disappeared, 

unformed surfaces shall be steel-troweled to a smooth, even, dense finish, 

free from blemishes including trowel marks.  In lieu of hand finishing, an 

approved power finishing machine may be used in accordance with the 

directions of the machine manufacturer.  Additional trowelings shall be 

performed, either by hand or machine until the surface has been troweled 3 

times, with waiting period between each.  Care shall be taken to prevent 

blistering and if such occurs, troweling shall immediately be stopped and 

operations and surfaces corrected.  A final hard steel troweling shall be 

done by hand, with the trowel tipped, and using hard pressure, when the 

surface is at a point that the trowel will produce a ringing sound.  The 

finished surface shall be thoroughly consolidated and shall be essentially 

free of trowel marks and be uniform in texture and appearance.  The concrete 

mixture used for troweled finished areas shall be adjusted, if necessary, in 

order to provide sufficient fines (cementitious material and fine sand) to 

finish properly. 

 

3.10.5   Not Used 

 

3.10.6   Not Used 

 

3.10.6.1   Broomed 

 

Sidewalks and areas as indicated on the drawings shall be given a broomed 

finish.  After floating, the surface shall be lightly steel troweled, and 

then carefully scored by pulling a coarse fiber push-type broom across the 

surface.  Brooming shall be transverse to traffic or at right angles to the 

slope of the slab.  After the end of the curing period, the surface shall be 

vigorously broomed with a coarse fiber broom to remove all loose or semi-

detached particles. 

 

3.10.6.2  Not Used    

 

3.10.7  Not Used   
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3.10.7.1   Not Usedf 

 

3.10.7.2   Not Used 

 

3.10.7.3   Not Used 

 

3.10.7.4   Not Used 

 

 

3.10.8   Not Used 

 

3.11   Not Used 

 

3.12   EXTERIOR SLAB AND RELATED ITEMS 

 

3.12.1   Pavements 

 

Pavements shall be constructed where shown on the drawings.  After forms are 

set and underlying material prepared as specified, the concrete shall be 

placed uniformly throughout the area and thoroughly vibrated.  As soon as 

placed and vibrated, the concrete shall be struck off and screeded to the 

crown and cross section and to such elevation above grade that when 

consolidated and finished, the surface of the pavement will be at the 

required elevation.  The entire surface shall be tamped with the strike off, 

or consolidated with a vibrating screed, and this operation continued until 

the required compaction and reduction of internal and surface voids are 

accomplished.  Care shall be taken to prevent bringing excess paste to the 

surface.  Immediately following the final consolidation of the surface, the 

pavement shall be floated longitudinally from bridges resting on the side 

forms and spanning but not touching the concrete.  If necessary, additional 

concrete shall be placed and screeded, and the float operated until a 

satisfactory surface has been produced.  The floating operation shall be 

advanced not more than half the length of the float and then continued over 

the new and previously floated surfaces.  After finishing is completed but 

while the concrete is still plastic, minor irregularities and score marks in 

the pavement surface shall be eliminated by means of long-handled cutting 

straightedges.  Straightedges shall be 12 feet in length and shall be 

operated from the sides of the pavement and from bridges.  A straightedge 

operated from the side of the pavement shall be equipped with a handle 3 

feet longer than one-half the width of the pavement.  The surface shall then 

be tested for trueness with a 12 foot straightedge held in successive 

positions parallel and at right angles to the center line of the pavement, 

and the whole area covered as necessary to detect variations.  The 

straightedge shall be advanced along the pavement in successive stages of 

not more than one-half the length of the straightedge.  Depressions shall be 

immediately filled with freshly mixed concrete, struck off, consolidated, 

and refinished.  Projections above the required elevation shall also be 

struck off and refinished.  The straightedge testing and finishing shall 

continue until the entire surface of the concrete is true.  Before the 

surface sheen has disappeared and well before the concrete becomes 

nonplastic, the surface of the pavement shall be given a nonslip sandy 

surface texture by use of a burlap drag.  A strip of clean, wet burlap from 

3 to 5 feet wide and 2 feet longer than the pavement width shall be 

carefully pulled across the surface.  Edges and joints shall be rounded with 

an edger having a radius of 1/8 inch.  Curing shall be as specified. 
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3.12.2   Sidewalks 

 

Concrete shall be 4 inches minimum thickness.  Contraction joints shall be 

provided at 5 feet spaces unless otherwise indicated.  Contraction joints 

shall be cut 1 inch deep with a jointing tool after the surface has been 

finished.  Transverse expansion joints 1/2 inch thick shall be provided at 

changes in direction and where sidewalk abuts curbs, steps, rigid pavement, 

or other similar structures.  Sidewalks shall be given a lightly broomed 

finish.  A transverse slope of 1/4 inch per foot shall be provided, unless 

otherwise indicated.  Variations in cross section shall be limited to 1/4 

inch in 5 feet. 

 

3.12.3   Curbs and Gutters 

 

Concrete shall be formed, placed, and finished by hand using a properly 

shaped "mule" or constructed using a slipform machine specially designed for 

this work.  Contraction joints shall be cut 3 inches deep with a jointing 

tool after the surface has been finished.  Expansion joints (1/2 inch wide) 

shall be provided at 100 feet maximum spacing unless otherwise indicated.  

Exposed surfaces shall be finished using a stiff bristled brush. 

 

3.12.4   Pits and Trenches 

 

Pits and trenches shall be constructed as indicated on the drawings.  

Bottoms and walls shall be placed monolithically or waterstops and keys, 

shall be provided as approved. 

 

3.13   CURING AND PROTECTION 

 

3.13.1   General 

 

Concrete shall be cured by an approved method for the period of time given 

below: 

 

Concrete with Type III cement           3 days 

All other concrete                      7 days 

 

Immediately after placement, concrete shall be protected from premature 

drying, extremes in temperatures, rapid temperature change, mechanical 

injury and damage from rain and flowing water for the duration of the curing 

period.  Air and forms in contact with concrete shall be maintained at a 

temperature above 50 degrees F for the first 3 days and at a temperature 

above 32 degrees F for the remainder of the specified curing period.  

Exhaust fumes from combustion heating units shall be vented to the outside 

of the enclosure, and heaters and ducts shall be placed and directed so as 

not to cause areas of overheating and drying of concrete surfaces or to 

create fire hazards.  Materials and equipment needed for adequate curing and 

protection shall be available and at the site prior to placing concrete.  No 

fire or excessive heat, including welding, shall be permitted near or in 

direct contact with the concrete at any time.  Except as otherwise permitted 

by paragraph Membrane Forming Curing Compounds, moist curing shall be 

provided for any areas to receive floor hardener, any paint or other applied 

coating, or to which other concrete is to be bonded.  Concrete containing 

silica fume shall be initially cured by fog misting during finishing, 

followed immediately by continuous moist curing.  Except for plastic coated 

burlap, impervious sheeting alone shall not be used for curing. 

 



 

 

SECTION 03300  Page 32 

3.13.2   Moist Curing 

 

Concrete to be moist-cured shall be maintained continuously wet for the 

entire curing period, commencing immediately after finishing.  If water or 

curing materials used stain or discolor concrete surfaces which are to be 

permanently exposed, the concrete surfaces shall be cleaned as approved.  

When wooden forms are left in place during curing, they shall be kept wet at 

all times.  If steel forms are used in hot weather, nonsupporting vertical 

forms shall be broken loose from the concrete soon after the concrete 

hardens and curing water continually applied in this void.  If the forms are 

removed before the end of the curing period, curing shall be carried out as 

on unformed surfaces, using suitable materials.  Surfaces shall be cured by 

ponding, by continuous sprinkling, by continuously saturated burlap or 

cotton mats, or by continuously saturated plastic coated burlap.  Burlap and 

mats shall be clean and free from any contamination and shall be completely 

saturated before being placed on the concrete.  The Contractor shall have an 

approved work system to ensure that moist curing is continuous 24 hours per 

day. 

 

3.13.3   Membrane Forming Curing Compounds 

 

Membrane forming curing compounds shall be used only on surfaces indicated 

on the drawings.  Concrete in the following areas may be cured with a 

pigmented curing compound in lieu of moist curing. Membrane curing shall not 

be used on surfaces that are to receive any subsequent treatment depending 

on adhesion or bonding to the concrete, including surfaces to which a smooth 

finish is to be applied or other concrete to be bonded.  However, a styrene 

acrylate or chlorinated rubber compound meeting ASTM C 309, Class B 

requirements, may be used for surfaces which are to be painted or are to 

receive bituminous roofing or waterproofing, or floors that are to receive 

adhesive applications of resilient flooring.  The curing compound selected 

shall be compatible with any subsequent paint, roofing, waterproofing or 

flooring specified.  Membrane curing compound shall not be used on surfaces 

that are maintained at curing temperatures with free steam.  Curing compound 

shall be applied to formed surfaces immediately after the forms are removed 

and prior to any patching or other surface treatment except the cleaning of 

loose sand, mortar, and debris from the surface.  All surfaces shall be 

thoroughly moistened with water.  Curing compound shall be applied to slab 

surfaces as soon as the bleeding water has disappeared, with the tops of 

joints being temporarily sealed to prevent entry of the compound and to 

prevent moisture loss during the curing period.  The curing compound shall 

be applied in a two-coat continuous operation by approved motorized power-

spraying equipment operating at a minimum pressure of 75 psi, at a uniform 

coverage of not more than 400 square feet per gallon for each coat, and the 

second coat shall be applied perpendicular to the first coat.  Concrete 

surfaces which have been subjected to rainfall within 3 hours after curing 

compound has been applied shall be resprayed by the method and at the 

coverage specified.  Surfaces on which clear compound is used shall be 

shaded from direct rays of the sun for the first 3 days.  Surfaces coated 

with curing compound shall be kept free of foot and vehicular traffic, and 

from other sources of abrasion and contamination during the curing period. 

 

3.13.4   Ponding or Immersion 

 

Concrete shall be continually immersed throughout the curing period.  Water 

shall not be more than 20 degrees F less than the temperature of the 

concrete. 
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3.13.5   Cold Weather Curing and Protection 

 

When the daily ambient low temperature is less than 32 degrees F the 

temperature of the concrete shall be maintained above 40 degrees F for the 

first seven days after placing.  During the period of protection removal, 

the air temperature adjacent to the concrete surfaces shall be controlled so 

that concrete near the surface will not be subjected to a temperature 

differential of more than 25 degrees F as determined by suitable temperature 

measuring devices furnished by the Contractor, as required, and installed 

adjacent to the concrete surface and 2 inches inside the surface of the 

concrete.  The installation of the thermometers shall be made by the 

Contractor as directed. 

 

3.14   Not Used 

 

3.14.1   Damp-Pack Bedding Mortar 

 

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts fine 

aggregate having water content such that a mass of mortar tightly squeezed 

in the hand will retain its shape but will crumble when disturbed.  The 

space between the top of the concrete and bottom of the bearing plate or 

base shall be packed with the bedding mortar by tamping or ramming with a 

bar or rod until it is completely filled. 

 

3.14.2   Nonshrink Grout 

 

Nonshrink grout shall be a ready-mixed material requiring only the addition 

of water.  Water content shall be the minimum that will provide a flowable 

mixture and completely fill the space to be grouted without segregation, 

bleeding, or reduction of strength. 

 

3.14.2.1   Mixing and Placing of Nonshrink Grout 

 

Mixing and placing shall be in conformance with the material manufacturer's 

instructions and as specified therein.  Ingredients shall be thoroughly dry-

mixed before adding water.  After adding water, the batch shall be mixed for 

3 minutes.  Batches shall be of size to allow continuous placement of 

freshly mixed grout.  Grout not used within 30 minutes after mixing shall be 

discarded.  The space between the top of the concrete or machinery-bearing 

surface and the plate shall be filled solid with the grout.  Forms shall be 

of wood or other equally suitable material for completely retaining the 

grout on all sides and on top and shall be removed after the grout has set.  

The placed grout shall be carefully worked by rodding or other means to 

eliminate voids; however, overworking and breakdown of the initial set shall 

be avoided.  Grout shall not be retempered or subjected to vibration from 

any source.  Where clearances are unusually small, placement shall be under 

pressure with a grout pump.  Temperature of the grout, and of surfaces 

receiving the grout, shall be maintained at 65 to 85 degrees F until after 

setting. 

 

3.14.2.2   Treatment of Exposed Surfaces 

 

For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back 1 

inch and immediately covered with a parge coat of mortar consisting of 1 

part portland cement and 2-1/2 parts fine aggregate by weight, with 

sufficient water to make a plastic mixture.  The parge coat shall have a 



 

 

SECTION 03300  Page 34 

smooth finish.  For other mortars or grouts, exposed surfaces shall have a 

smooth-dense finish and be left untreated.  Curing shall comply with 

paragraph CURING AND PROTECTION. 

 

3.15   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL 

 

The Contractor shall perform the inspection and tests described below and, 

based upon the results of these inspections and tests, shall take the action 

required and shall submit specified reports.  When, in the opinion of the 

Contracting Officer, the concreting operation is out of control, concrete 

placement shall cease and the operation shall be corrected.  The laboratory 

performing the tests shall be onsite and shall conform with ASTM C 1077.  

Materials may be subjected to check testing by the Government from samples 

obtained at the manufacturer, at transfer points, or at the project site.  

The Government will inspect the laboratory, equipment, and test procedures 

prior to start of concreting operations and at least once per week 

thereafter for conformance with ASTM C 1077. 

 

3.15.1   Grading and Corrective Action 

 

3.15.1.1   Fine Aggregate 

 

At least once during each shift when the concrete plant is operating, there 

shall be one sieve analysis and fineness modulus determination in accordance 

with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for each fine 

aggregate if it is batched in more than one size or classification.  The 

location at which samples are taken may be selected by the Contractor as the 

most advantageous for control.  However, the Contractor is responsible for 

delivering fine aggregate to the mixer within specification limits.  When 

the amount passing on any sieve is outside the specification limits, the 

fine aggregate shall be immediately resampled and retested.  If there is 

another failure on any sieve, the fact shall immediately be reported to the 

Contracting Officer, concreting shall be stopped, and immediate steps taken 

to correct the grading. 

 

3.15.1.2   Coarse Aggregate 

 

At least once during each shift in which the concrete plant is operating, 

there shall be a sieve analysis in accordance with ASTM C 136 for each size 

of coarse aggregate.  The location at which samples are taken may be 

selected by the Contractor as the most advantageous for production control.  

However, the Contractor shall be responsible for delivering the aggregate to 

the mixer within specification limits.  A test record of samples of 

aggregate taken at the same locations shall show the results of the current 

test as well as the average results of the five most recent tests including 

the current test.  The Contractor may adopt limits for control coarser than 

the specification limits for samples taken other than as delivered to the 

mixer to allow for degradation during handling.  When the amount passing any 

sieve is outside the specification limits, the coarse aggregate shall be 

immediately resampled and retested.  If the second sample fails on any 

sieve, that fact shall be reported to the Contracting Officer.  Where two 

consecutive averages of 5 tests are outside specification limits, the 

operation shall be considered out of control and shall be reported to the 

Contracting Officer.  Concreting shall be stopped and immediate steps shall 

be taken to correct the grading. 
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3.15.2   Quality of Aggregates 

 

Thirty days prior to the start of concrete placement, the Contractor shall 

perform all tests for aggregate quality required by ASTM C 33.  In addition, 

after the start of concrete placement, the Contractor shall perform tests 

for aggregate quality at least every three months, and when the source of 

aggregate or aggregate quality changes.  Samples tested after the start of 

concrete placement shall be taken immediately prior to entering the concrete 

mixer. 

 

3.15.3   Scales, Batching and Recording 

 

The accuracy of the scales shall be checked by test weights prior to start 

of concrete operations and at least once every three months.  Such tests 

shall also be made as directed whenever there are variations in properties 

of the fresh concrete that could result from batching errors.  Once a week 

the accuracy of each batching and recording device shall be checked during a 

weighing operation by noting and recording the required weight, recorded 

weight, and the actual weight batched.  At the same time, the Contractor 

shall test and ensure that the devices for dispensing admixtures are 

operating properly and accurately.  When either the weighing accuracy or 

batching accuracy does not comply with specification requirements, the plant 

shall not be operated until necessary adjustments or repairs have been made.  

Discrepancies in recording accuracies shall be corrected immediately. 

 

3.15.4   Batch-Plant Control 

 

The measurement of concrete materials including cementitious materials, each 

size of aggregate, water, and admixtures shall be continuously controlled.  

The aggregate weights and amount of added water shall be adjusted as 

necessary to compensate for free moisture in the aggregates.  The amount of 

air-entraining agent shall be adjusted to control air content within 

specified limits.  A report shall be prepared indicating type and source of 

cement used, type and source of pozzolan or slag used, amount and source of 

admixtures used, aggregate source, the required aggregate and water weights 

per cubic yard, amount of water as free moisture in each size of aggregate, 

and the batch aggregate and water weights per cubic yard for each class of 

concrete batched during each day's plant operation. 

 

3.15.5   Concrete Mixture 

 

a.  Air Content Testing.  Air content tests shall be made when test 

specimens are fabricated.  In addition, at least two tests for air 

content shall be made on randomly selected batches of each separate 

concrete mixture produced during each 8-hour period of concrete 

production.  Additional tests shall be made when excessive 

variation in workability is reported by the placing foreman or 

Government inspector.  Tests shall be made in accordance with ASTM 

C 231 for normal weight concrete and ASTM C 173 for lightweight 

concrete.  Test results shall be plotted on control charts which 

shall at all times be readily available to the Government and shall 

be submitted weekly.  Copies of the current control charts shall be 

kept in the field by testing crews and results plotted as tests are 

made.  When a single test result reaches either the upper or lower 

action limit, a second test shall immediately be made.  The results 

of the two tests shall be averaged and this average used as the air 
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content of the batch to plot on both the air content and the 

control chart for range, and for determining need for any remedial 

action.  The result of each test, or average as noted in the 

previous sentence, shall be plotted on a separate control chart for 

each mixture on which an "average line" is set at the midpoint of 

the specified air content range from paragraph Air Entrainment.  An 

upper warning limit and a lower warning limit line shall be set 1.0 

percentage point above and below the average line, respectively.  

An upper action limit and a lower action limit line shall be set 

1.5 percentage points above and below the average line, 

respectively.  The range between each two consecutive tests shall 

be plotted on a secondary control chart for range where an upper 

warning limit is set at 2.0 percentage points and an upper action 

limit is set at 3.0 percentage points.  Samples for air content may 

be taken at the mixer, however, the Contractor is responsible for 

delivering the concrete to the placement site at the stipulated air 

content.  If the Contractor's materials or transportation methods 

cause air content loss between the mixer and the placement, 

correlation samples shall be taken at the placement site as 

required by the Contracting Officer, and the air content at the 

mixer controlled as directed. 

 

b.  Air Content Corrective Action.  Whenever points on the control 

chart for percent air reach either warning limit, an adjustment 

shall immediately be made in the amount of air-entraining admixture 

batched.  As soon as practical after each adjustment, another test 

shall be made to verify the result of the adjustment.  Whenever a 

point on the secondary control chart for range reaches the warning 

limit, the admixture dispenser shall be recalibrated to ensure that 

it is operating accurately and with good reproducibility.  Whenever 

a point on either control chart reaches an action limit line, the 

air content shall be considered out of control and the concreting 

operation shall immediately be halted until the air content is 

under control.  Additional air content tests shall be made when 

concreting is restarted. 

 

c.  Slump Testing.  In addition to slump tests which shall be made 

when test specimens are fabricated, at least four slump tests shall 

be made on randomly selected batches in accordance with ASTM C 

143/C 143M for each separate concrete mixture produced during each 

8-hour or less period of concrete production each day.  Also, 

additional tests shall be made when excessive variation in 

workability is reported by the placing foreman or Government 

inspector.  Test results shall be plotted on control charts which 

shall at all times be readily available to the Government and shall 

be submitted weekly.  Copies of the current control charts shall be 

kept in the field by testing crews and results plotted as tests are 

made.  When a single slump test reaches or goes beyond either the 

upper or lower action limit, a second test shall immediately be 

made.  The results of the two tests shall be averaged and this 

average used as the slump of the batch to plot on both the control 

charts for slump and the chart for range, and for determining need 

for any remedial action.  Limits shall be set on separate control 

charts for slump for each type of mixture.  The upper warning limit 

shall be set at 1/2 inch below the maximum allowable slump 

specified in paragraph Slump in PART 1 for each type of concrete 

and an upper action limit line and lower action limit line shall be 
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set at the maximum and minimum allowable slumps, respectively, as 

specified in the same paragraph.  The range between each 

consecutive slump test for each type of mixture shall be plotted on 

a single control chart for range on which an upper action limit is 

set at 2 inches.  Samples for slump shall be taken at the mixer.  

However, the Contractor is responsible for delivering the concrete 

to the placement site at the stipulated slump.  If the Contractor's 

materials or transportation methods cause slump loss between the 

mixer and the placement, correlation samples shall be taken at the 

placement site as required by the Contracting Officer, and the 

slump at the mixer controlled as directed. 

 

d.  Slump Corrective Action.  Whenever points on the control charts 

for slump reach the upper warning limit, an adjustment shall 

immediately be made in the batch weights of water and fine 

aggregate.  The adjustments are to be made so that the total water 

content does not exceed that amount allowed by the maximum w/c 

ratio specified, based on aggregates which are in a saturated 

surface dry condition.  When a single slump reaches the upper or 

lower action limit, no further concrete shall be delivered to the 

placing site until proper adjustments have been made.  Immediately 

after each adjustment, another test shall be made to verify the 

correctness of the adjustment.  Whenever two consecutive individual 

slump tests, made during a period when there was no adjustment of 

batch weights, produce a point on the control chart for range at or 

above the upper action limit, the concreting operation shall 

immediately be halted, and the Contractor shall take appropriate 

steps to bring the slump under control.  Additional slump tests 

shall be made as directed. 

 

e.  Temperature.  The temperature of the concrete shall be measured 

when compressive strength specimens are fabricated.  Measurement 

shall be in accordance with ASTM C 1064/C 1064M.  The temperature 

shall be reported along with the compressive strength data. 

 

f.  Strength Specimens.  At least one set of test specimens shall 

be made, for compressive or flexural strength as appropriate, on 

each different concrete mixture placed during the day for each 500 

cubic yards or portion thereof of that concrete mixture placed each 

day.  Additional sets of test specimens shall be made, as directed 

by the Contracting Officer, when the mixture proportions are 

changed or when low strengths have been detected.  A truly random 

(not haphazard) sampling plan shall be developed by the Contractor 

and approved by the Contracting Officer prior to the start of 

construction.  The plan shall assure that sampling is done in a 

completely random and unbiased manner.  A set of test specimens for 

concrete with a 28-day specified strength per paragraph Strength 

Requirements in PART 1 shall consist of four specimens, two to be 

tested at 7 days and two at 28 days.  A set of test specimens for 

concrete with a 90-day strength per the same paragraph shall 

consist of six specimens, two tested at 7 days, two at 28 days, and 

two at 90 days.  Test specimens shall be molded and cured in 

accordance with ASTM C 31/C 31M and tested in accordance with ASTM 

C 39/C 39M for test cylinders and ASTM C 78 for test beams.  

Results of all strength tests shall be reported immediately to the 

Contracting Officer.    Obtain composite samples in accordance with 

ASTM C172. Quality control charts shall be kept for individual 
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strength "tests", ("test" as defined in paragraph Strength 

Requirements in PART 1) moving average of last 3 "tests" for 

strength, and moving average for range for the last 3 "tests" for 

each mixture.  The charts shall be similar to those found in ACI 

214.3R. 

 

3.15.6   Inspection Before Placing 

 

Foundations, construction joints, forms, and embedded items shall be 

inspected by the Contractor in sufficient time prior to each concrete 

placement in order to certify to the Contracting Officer that they are ready 

to receive concrete.  The results of each inspection shall be reported in 

writing. 

 

3.15.7   Placing 

 

The placing foreman shall supervise placing operations, shall determine that 

the correct quality of concrete or grout is placed in each location as 

specified and as directed by the Contracting Officer, and shall be 

responsible for measuring and recording concrete temperatures and ambient 

temperature hourly during placing operations, weather conditions, time of 

placement, volume placed, and method of placement.  The placing foreman 

shall not permit batching and placing to begin until it has been verified 

that an adequate number of vibrators in working order and with competent 

operators are available.  Placing shall not be continued if any pile of 

concrete is inadequately consolidated.  If any batch of concrete fails to 

meet the temperature requirements, immediate steps shall be taken to improve 

temperature controls. 

 

3.15.8   Vibrators 

 

The frequency and amplitude of each vibrator shall be determined in 

accordance with COE CRD-C 521 prior to initial use and at least once a month 

when concrete is being placed.  Additional tests shall be made as directed 

when a vibrator does not appear to be adequately consolidating the concrete.  

The frequency shall be determined while the vibrator is operating in 

concrete with the tachometer being held against the upper end of the 

vibrator head while almost submerged and just before the vibrator is 

withdrawn from the concrete.  The amplitude shall be determined with the 

head vibrating in air.  Two measurements shall be taken, one near the tip 

and another near the upper end of the vibrator head, and these results 

averaged.  The make, model, type, and size of the vibrator and frequency and 

amplitude results shall be reported in writing.  Any vibrator not meeting 

the requirements of paragraph Consolidation, shall be immediately removed 

from service and repaired or replaced. 

 

3.15.9   Curing Inspection 

 

a.  Moist Curing Inspections.  At least once each shift, and not 

less than twice per day on both work and non-work days, an 

inspection shall be made of all areas subject to moist curing.  The 

surface moisture condition shall be noted and recorded. 

 

b.  Moist Curing Corrective Action.  When a daily inspection report 

lists an area of inadequate curing, immediate corrective action 

shall be taken, and the required curing period for those areas 

shall be extended by 1 day. 
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c.  Membrane Curing Inspection.  No curing compound shall be 

applied until the Contractor has verified that the compound is 

properly mixed and ready for spraying.  At the end of each 

operation, the Contractor shall estimate the quantity of compound 

used by measurement of the container and the area of concrete 

surface covered, shall compute the rate of coverage in square feet 

per gallon, and shall note whether or not coverage is uniform. 

 

d.  Membrane Curing Corrective Action.  When the coverage rate of 

the curing compound is less than that specified or when the 

coverage is not uniform, the entire surface shall be sprayed again. 

 

e.  Sheet Curing Inspection.  At least once each shift and once per 

day on non-work days, an inspection shall be made of all areas 

being cured using impervious sheets.  The condition of the covering 

and the tightness of the laps and tapes shall be noted and 

recorded. 

 

f.  Sheet Curing Corrective Action.  When a daily inspection report 

lists any tears, holes, or laps or joints that are not completely 

closed, the tears and holes shall promptly be repaired or the 

sheets replaced, the joints closed, and the required curing period 

for those areas shall be extended by 1 day. 

 

3.15.10   Cold-Weather Protection 

 

At least once each shift and once per day on non-work days, an inspection 

shall be made of all areas subject to cold-weather protection.  Any 

deficiencies shall be noted, corrected, and reported. 

 

3.15.11   Mixer Uniformity 

 

a.  Stationary Mixers.  Prior to the start of concrete placing and 

once every 6 months when concrete is being placed, or once for 

every 75,000 cubic yards of concrete placed, whichever results in 

the shortest time interval, uniformity of concrete mixing shall be 

determined in accordance with ASTM C 94/C 94M. 

 

b.  Truck Mixers.  Prior to the start of concrete placing and at 

least once every 6 months when concrete is being placed, uniformity 

of concrete mixing shall be determined in accordance with ASTM C 

94/C 94M.  The truck mixers shall be selected randomly for testing.  

When satisfactory performance is found in one truck mixer, the 

performance of mixers of substantially the same design and 

condition of the blades may be regarded as satisfactory. 

 

c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet 

mixer uniformity requirements, either the mixing time shall be 

increased, batching sequence changed, batch size reduced, or 

adjustments shall be made to the mixer until compliance is 

achieved. 

 

3.15.12   Reports 

 

All results of tests or inspections conducted shall be reported informally 

as they are completed and in writing daily.  A weekly report shall be 
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prepared for the updating of control charts covering the entire period from 

the start of the construction season through the current week.  During 

periods of cold-weather protection, reports of pertinent temperatures shall 

be made daily.  These requirements do not relieve the Contractor of the 

obligation to report certain failures immediately as required in preceding 

paragraphs.  Such reports of failures and the action taken shall be 

confirmed in writing in the routine reports.  The Contracting Officer has 

the right to examine all contractor quality control records. 

 

    -- End of Section --
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SECTION 05090 

 

WELDING, STRUCTURAL 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 

 

AISC 335 (1989) Structural Steel Buildings Allowable 

Stress Design and Plastic Design 

 

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT) 

 

ASNT RP SNT-TC-1A (2001) Recommended Practice 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS A2.4 (1998) Standard Symbols for Welding, Brazing 

and Nondestructive Examination 

 

AWS A3.0 (2001) Standard Welding Terms and Definitions 

 

AWS D1.1/D1.1M (2002) Structural Welding Code - Steel 

 

AWS Z49.1 (1999) Safety in Welding, Cutting and Allied 

Processes 

  

1.2   DEFINITIONS 

 

Definitions of welding terms shall be in accordance with AWS A3.0. 

 

1.3   GENERAL REQUIREMENTS 

 

The design of welded connections shall conform to AISC 335 unless otherwise 

indicated or specified.  Material with welds will not be accepted unless the 

welding is specified or indicated on the drawings or otherwise approved.  

Welding shall be as specified in this section, except where additional 

requirements are shown on the drawings or are specified in other sections.  

Welding shall not be started until welding procedures, inspectors, 

nondestructive testing personnel, welders, welding operators, and tackers 

have been qualified and the submittals approved by the Contracting Officer.  

Qualification testing shall be performed at or near the work site.  Each 

Contractor performing welding shall maintain records of the test results 

obtained in welding procedure, welder, welding operator, and tacker 

performance qualifications. 

 

1.3.1   Pre-erection Conference 

 

A pre-erection conference shall be held, prior to the start of the field 

welding, to bring all affected parties together and to gain a naturally 

clear understanding of the project and the Welding Procedure Specifications 
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(WPS) which the Contractor shall develop and submit for all welding, 

including welding done using prequalified procedures.  Attendees shall 

include all Contractor's welding production and inspection personnel and 

appropriate Government personnel.  Items for discussion could include:  

responsibilities of various parties; welding procedures and processes to be 

followed; welding sequence; inspection requirements and procedures, both 

visual and ultrasonic; welding schedule; and other items deemed necessary by 

the attendees. 

 

1.4   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Welder, Welding Operator, and Tacker Qualification 

Inspector Qualification 

 

  Copies of the welder, welding operator, or tacker qualification 

test records. 

 

SD-06 Test Reports 

 

Quality Control 

 

  A quality assurance plan and records of tests and inspections. 

 

1.5   WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION 

 

Each welder, welding operator, and tacker assigned to work on this contract 

shall be qualified in accordance with the applicable requirements of AWS 

D1.1/D1.1M and as specified in this section.  Welders, welding operators, 

and tackers who make acceptable procedure qualification test welds will be 

considered qualified for the welding procedure used. 

 

1.5.1   Previous Personnel Qualifications 

 

At the discretion of the Contracting Officer, welders, welding operators, 

and tackers qualified by test within the previous 6 months may be accepted 

for this contract without requalification if all the following conditions 

are met: 

 

a.  Copies of the welding procedure specifications, the procedure 

qualification test records, and the welder, welding operator, and 

tacker qualification test records are submitted and approved in 

accordance with the specified requirements for detail drawings. 

 

b.  Testing was performed by an approved testing laboratory, technical 

consultant, or the Contractor's approved quality control organization. 

 

c.  The previously qualified welding procedure conforms to the 

requirements of this specification and is applicable to welding 

conditions encountered under this contract. 
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d.  The welder, welding operator, and tacker qualification tests 

conform to the requirements of this specification and are applicable to 

welding conditions encountered under this contract. 

 

1.5.2   Certificates 

 

Before assigning any welder, welding operator, or tacker to work under this 

contract, the Contractor shall submit the names of the welders, welding 

operators, and tackers to be employed, and certification that each 

individual is qualified as specified.  The certification shall state the 

type of welding and positions for which the welder, welding operator, or 

tacker is qualified, the code and procedure under which the individual is 

qualified, the date qualified, and the name of the firm and person 

certifying the qualification tests.  The certification shall be kept on 

file, and 3 copies shall be furnished.  The certification shall be kept 

current for the duration of the contract. 

 

1.5.3   Renewal of Qualification 

 

Requalification of a welder or welding operator shall be required under any 

of the following conditions: 

 

a.  It has been more than 6 months since the welder or welding operator 

has used the specific welding process for which he is qualified. 

 

b.  There is specific reason to question the welder or welding 

operator's ability to make welds that meet the requirements of these 

specifications. 

 

c.  The welder or welding operator was qualified by an employer other 

than those firms performing work under this contract, and a 

qualification test has not been taken within the past 12 months.  

Records showing periods of employment, name of employer where welder, 

or welding operator, was last employed, and the process for which 

qualified shall be submitted as evidence of conformance. 

 

d.  A tacker who passes the qualification test shall be considered 

eligible to perform tack welding indefinitely in the positions and with 

the processes for which he is qualified, unless there is some specific 

reason to question the tacker's ability.  In such a case, the tacker 

shall be required to pass the prescribed tack welding test. 

 

1.6   INSPECTOR QUALIFICATION 

 

Inspector qualifications shall be in accordance with AWS D1.1/D1.1M.  

Nondestructive testing personnel shall be qualified in accordance with the 

requirements of ASNT RP SNT-TC-1A for Levels I or II in the applicable 

nondestructive testing method.  The inspector may be supported by assistant 

welding inspectors who are not qualified to ASNT RP SNT-TC-1A, and assistant 

inspectors may perform specific inspection functions under the supervision 

of the qualified inspector. 

 

1.7   SYMBOLS 

 

Symbols shall be in accordance with AWS A2.4, unless otherwise indicated. 
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1.8   SAFETY 

 

Safety precautions during welding shall conform to AWS Z49.1. 

 

PART 2   PRODUCTS 

 

2.1   WELDING EQUIPMENT AND MATERIALS 

 

All welding equipment, electrodes, welding wire, and fluxes shall be capable 

of producing satisfactory welds when used by a qualified welder or welding 

operator performing qualified welding procedures.  All welding equipment and 

materials shall comply with the applicable requirements of AWS D1.1/D1.1M. 

 

PART 3   EXECUTION 

 

3.1   WELDING OPERATIONS 

 

             Electrode    Voltage Limits    Travel Speed Limits 

            __________   ________________   ____________________ 

 

                                            125 - 380 mm/minute 

               E6010        28  -  32       (5 - 15 inch/minute) 

  

                                            150 - 300 mm/minute 

               E6011        28  -  32       (6 - 12 inch/minute) 

  

                                            200 - 360 mm/minute 

               E6013        22  -  26       (8 - 14 inch/minute) 

  

                                            150 - 510 mm/minute 

               E7018        25  -  28       (6 - 20 inch/minute) 

  

                                            200 - 410 mm/minute 

               E7024        26  -  32       (8 - 16 inch/minute) 

  

                                            200 - 510 mm/minute 

               E8018        22  -  28       (8 - 20 inch/minute) 

  

                                            150 - 410 mm/minute 

               E11018       25  -  30       (6 - 16 inch/minute) 

 

3.1.1   Requirements 

 

Workmanship and techniques for welded construction shall conform to the 

requirements of AWS D1.1/D1.1M and AISC 335.  When AWS D1.1/D1.1M and the 

AISC 335 specification conflict, the requirements of AWS D1.1/D1.1M shall 

govern. 

 

3.1.2   Identification 

 

Welds shall be identified in one of the following ways: 

 

a.  Written records shall be submitted to indicate the location of 

welds made by each welder, welding operator, or tacker. 

 

b.  Each welder, welding operator, or tacker shall be assigned a 

number, letter, or symbol to identify welds made by that individual.  
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The Contracting Officer may require welders, welding operators, and 

tackers to apply their symbol next to the weld by means of rubber 

stamp, felt-tipped marker with waterproof ink, or other methods that do 

not cause an indentation in the metal.  For seam welds, the 

identification mark shall be adjacent to the weld at 3 foot intervals.  

Identification with die stamps or electric etchers shall not be 

allowed. 

 

3.2   QUALITY CONTROL 

 

Testing shall be done by an approved inspection or testing laboratory or 

technical consultant; or if approved, the Contractor's inspection and 

testing personnel may be used instead of the commercial inspection or 

testing laboratory or technical consultant.  The Contractor shall perform 

visual inspections of all field and shop welds. Radiographic, ultrasonic, 

magnetic particle, and dye penetrant inspection shall be used at 

Contractor's option to determine conformance with paragraph STANDARDS OF 

ACCEPTANCE.  Procedures and techniques for inspection shall be in accordance 

with applicable requirements of AWS D1.1/D1.1M, except that in radiographic 

inspection only film types designated as "fine grain," or "extra fine," 

shall be employed. 

 

3.3   STANDARDS OF ACCEPTANCE 

 

Dimensional tolerances for welded construction, details of welds, and 

quality of welds shall be in accordance with the applicable requirements of 

AWS D1.1/D1.1M and the contract drawings.  Nondestructive testing shall be 

by visual inspection and at least one of the following methods:  

radiographic, ultrasonic, magnetic particle, or dye penetrant.  The minimum 

extent of nondestructive testing shall be random 33 percent of welds or 

joints, as indicated on the drawings. 

 

3.3.1   Nondestructive Examination 

 

The welding shall be subject to inspection and tests in the mill, shop, and 

field.  Inspection and tests in the mill or shop will not relieve the 

Contractor of the responsibility to furnish weldments of satisfactory 

quality.  When materials or workmanship do not conform to the specification 

requirements, the Government reserves the right to reject material or 

workmanship or both at any time before final acceptance of the structure 

containing the weldment. 

 

3.3.2   Destructive Tests 

 

When metallographic specimens are removed from any part of a structure, the 

Contractor shall make repairs.  The Contractor shall employ qualified 

welders or welding operators, and shall use the proper joints and welding 

procedures, including peening or heat treatment if required, to develop the 

full strength of the members and joints cut and to relieve residual stress. 

 

3.4   GOVERNMENT INSPECTION AND TESTING 

 

In addition to the inspection and tests performed by the Contractor for 

quality control, the Government will perform inspection and testing for 

acceptance to the extent determined by the Contracting Officer.  The costs 

of such inspection and testing will be borne by the Contractor if 

unsatisfactory welds are discovered, or by the Government if the welds are 
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satisfactory.  The work may be performed by the Government's own forces or 

under a separate contract for inspection and testing.  The Government 

reserves the right to perform supplemental nondestructive and destructive 

tests to determine compliance with paragraph STANDARDS OF ACCEPTANCE. 

 

3.5   CORRECTIONS AND REPAIRS 

 

When inspection or testing indicates defects in the weld joints, the welds 

shall be repaired using a qualified welder or welding operator as 

applicable.  Corrections shall be in accordance with the requirements of AWS 

D1.1/D1.1M and the specifications.  Defects shall be repaired in accordance 

with the approved procedures.  Defects discovered between passes shall be 

repaired before additional weld material is deposited.  Wherever a defect is 

removed and repair by welding is not required, the affected area shall be 

blended into the surrounding surface to eliminate sharp notches, crevices, 

or corners.  After a defect is thought to have been removed, and before 

rewelding, the area shall be examined by suitable methods to ensure that the 

defect has been eliminated.  Repair welds shall meet the inspection 

requirements for the original welds.  Any indication of a defect shall be 

regarded as a defect, unless reevaluation by nondestructive methods or by 

surface conditioning shows that no unacceptable defect is present. 

 

     

   -- End of Section -- 
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SECTION 05120 

 

STRUCTURAL STEEL 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 

 

AISC 303 (2005) Code of Standard Practice for Steel 

Buildings and Bridges 

 

AISC 316 (1989) ASD Manual of Steel Construction 

 

AISC 317 (1992) ASD Manual of Steel Construction, Vol 

II: Connections 

 

AISC 325 (2005 e13) LRFD Manual of Steel Construction 

 

AISC 326 (2002 e3) Detailing for Steel Construction 

 

AISC 335 (1989) Structural Steel Buildings Allowable 

Stress Design and Plastic Design 

 

AISC 348 (2000) Structural Joints Using ASTM A325 or 

A490 Bolts 

 

AISC 350 (1999) Load and Resistance Factor Design 

(LRFD) Specification for Structural Steel 

Buildings 

 

AISC 810 (1997) Erection Bracing of Low-Rise 

Structural Steel Frames/Fisher and West 

 

AISC FCD (1995a) Quality Certification Program 

Description 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS A2.4 (1998) Standard Symbols for Welding, Brazing 

and Nondestructive Examination 

 

AWS D1.1/D1.1M (2006) Structural Welding Code - Steel 

 

ASME INTERNATIONAL (ASME) 

 

ASME B46.1 (2002) Surface Texture (Surface Roughness, 

Waviness and Lay) 

 

ASTM INTERNATIONAL (ASTM) 
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ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings on 

Iron and Steel Products 

 

ASTM A 143 (2003) Safeguarding Against Embrittlement of 

Hot-Dip Galvanized Structural Steel Products 

and Procedure for Detecting Embrittlement 

 

ASTM A 153/A 153M (2005) Zinc Coating (Hot-Dip) on Iron and 

Steel Hardware 

 

ASTM A 307 (2004) Carbon Steel Bolts and Studs, 60 000 

PSI Tensile Strength 

 

ASTM A 325 (2004b) Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength 

 

ASTM A 36/A 36M (2005) Carbon Structural Steel 

 

ASTM A 490 (2004a) Structural Bolts, Alloy Steel, Heat 

Treated, 150 ksi Minimum Tensile Strength 

 

ASTM A 500 (2003a) Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and 

Shapes 

 

ASTM A 501 (2001) Hot-Formed Welded and Seamless Carbon 

Steel Structural Tubing 

 

ASTM A 53 (2004) Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

 

ASTM A 563 (2004a) Carbon and Alloy Steel Nuts 

 

ASTM A 572/A 572M (2004) High-Strength Low-Alloy Columbium-

Vanadium Structural Steel 

 

ASTM A 6/A 6M (2005) General Requirements for Rolled 

Structural Steel Bars, Plates, Shapes, and 

Sheet Piling 

 

ASTM A 780 (2001) Repair of Damaged and Uncoated Areas 

of Hot-Dipped Galvanized Coatings 

 

ASTM A 992/A 992M (2004a) Structural Steel Shapes 

 

ASTM C 1107 (2005) Packaged Dry, Hydraulic-Cement 

Grout(Nonshrink) 

 

ASTM C 827 (2001a) Change in Height at Early Ages of 

Cylindrical Specimens from Cementitious 

Mixtures 

 

ASTM F 436 (2004) Hardened Steel Washers 

 

ASTM F 844 (2004) Washers, Steel, Plain (Flat), 

Unhardened for General Use 
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ASTM F 959 (2004) Compressible-Washer-Type Direct 

Tension Indicators for Use with Structural 

Fasteners 

 

CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA) 

 

CMAA 70 (2004) EnviroTop Running and Bridge and 

Gantry Type Multiple Girder Electric Overhead 

Traveling Cranes, No. 70 

 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

 

SSPC PA 1 (20050) Shop, Field, and Maintenance Painting 

 

SSPC SP 3 (1982; R 2004) Power Tool Cleaning 

 

SSPC SP 6 (2000; R 2004) Commercial Blast Cleaning 

 

1.2   RELATED SECTIONS 

 

1.2.1   Section 07810: Sprayed-Applied Fireproofing. 

 

1.2.2   Section 09900: Paintings and Coatings. 

 

1.2.3   Section 13080: Seismic Protection for Miscellaneous Equipment. 

 

1.3   SYSTEM DESCRIPTION 

 

Provide the structural steel system, including shop primer or galvanizing as 

specified by the Contracting Officer, complete and ready for use.  

Structural steel systems including design, materials, installation, 

workmanship, fabrication, assembly, erection, inspection, quality control, 

and testing shall be provided in accordance with AISC 316 and AISC 317 

except as modified in this contract or when load and resistance factor is 

used for design, in accordance with AISC 325. 

 

1.4   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Erection Plan (for record purposes) 

 

SD-02 Shop Drawings 

 

Erection Plan, including description of temporary supports; G 

 

Fabrication drawings including description of connections; G 

 

SD-03 Product Data 

 

Shop primer 
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Load indicator washers 

 

Load indicator bolts 

 

  Include test report for Class B primer. 

 

SD-06 Test Reports 

 

Shop primer 

 

Bolts, nuts, and washers 

 

  Supply the certified manufacturer's mill reports which clearly 

show the applicable ASTM mechanical and chemical requirements 

together with the actual test results for the supplied fasteners. 

 

SD-07 Certificates 

 

Steel 

 

Bolts, nuts, and washers 

 

Shop primer 

 

Welding electrodes and rods 

 

Nonshrink grout 

 

Galvanizing 

 

AISC Quality Certification 

 

Overhead, top running crane rail beam 

 

Welding procedures and qualifications 

 

1.5   AISC QUALITY CERTIFICATION 

 

Work shall be fabricated in an AISC certified Category Sbd fabrication plant 

for Conventional Steel Structures or MB for Metal Building Systems. 

 

1.6   QUALITY ASSURANCE 

 

1.6.1   Drawing Requirements 

 

Submit fabrication drawings for approval prior to fabrication.  Prepare in 

accordance with AISC 326, AISC 316 and AISC 317.  Drawings shall not be 

reproductions of contract drawings.  Include complete information for the 

fabrication and erection of the structure's components, including the 

location, type, and size of bolts, welds, member sizes and lengths, 

connection details, blocks, copes, and cuts.  Use AWS A2.4 standard welding 

symbols.  Shoring and temporary bracing, if required, shall be designed and 

sealed by a registered professional engineer and submitted for record 

purposes as part of the drawings. 

 

1.6.2   Certifications 
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1.6.2.1   Overhead, Top Running Crane Rail Beam 

 

Submit written field survey results for overhead, top running crane rail 

beam verifying tolerance requirements, area out of tolerance and proposed 

corrective measures. 

 

1.6.2.2   Erection Plan 

 

Submit for record purposes.  Indicate the sequence of erection, temporary 

shoring and bracing, and a detailed sequence of welding, including each 

welding procedure required. 

 

1.6.2.3   Welding Procedures and Qualifications 

 

Prior to welding, submit certification for each welder stating the type of 

welding and positions qualified for, the code and procedure qualified under, 

date qualified, and the firm and individual certifying the qualification 

tests.  If the qualification date of the welding operator is more than one-

year old, the welding operator's qualification certificate shall be 

accompanied by a current certificate by the welder attesting to the fact 

that he has been engaged in welding since the date of certification, with no 

break in welding service greater than 6 months. 

 

PART 2   PRODUCTS 

 

2.1   STEEL 

 

2.1.1   Structural Steel 

 

ASTM A 36/A 36M. 

 

2.1.2   High-Strength Structural Steel 

 

2.1.2.1   Low-Alloy Steel for Plates and Bars 

 

ASTM A 572/A 572M, Grade 50. 

 

2.1.3   Structural Shapes for Use in Building Framing 

 

Wide flange shapes, ASTM A 992/A 992M. 

 

2.1.4   Structural Steel Tubing 

 

ASTM A 500, Grade B; ASTM A 501. 

 

2.1.5   Steel Pipe 

 

ASTM A 53, Type E or S, Grade B, weight class as indicated on the drawings. 

 

2.2   BOLTS, NUTS, AND WASHERS 

 

Provide the following unless indicated otherwise. 

 

2.2.1   Structural Steel, Steel Pipe 

 

2.2.1.1   Bolts 
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ASTM A 307, Grade A; ASTM A 325, Type 1, ASTM A 490, Type 1.  The bolt heads 

and the nuts of the supplied fasteners must be marked with the 

manufacturer's identification mark, the strength grade and type specified by 

ASTM specifications. 

 

2.2.1.2   Nuts 

  

ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended. 

 

2.2.1.3   Washers 

 

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436 washers for ASTM A 

325 and ASTM A 490 bolts. 

 

2.2.2   High-Strength Structural Steel and Structural Steel Tubing 

 

2.2.2.1   Bolts 

 

 ASTM A 325, Type 1 ASTM A 490, Type 1 or 2. 

 

2.2.2.2   Nuts 

 

 ASTM A 563, Grade and Style as specified in the applicable ASTM bolt 

standard. 

 

2.2.2.3   Washers 

 

 ASTM F 436, plain carbon steel. 

 

2.2.3   Foundation Anchorage 

 

2.2.3.1   Bolts 

 

ASTM A 307. 

 

2.2.3.2   Nuts 

 

 ASTM A 563, Grade A, hex style. 

 

2.2.3.3   Washers 

 

ASTM F 844. 

 

2.2.4   Load Indicator Washers 

 

 ASTM F 959. 

 

2.2.5   Load Indicator Bolts 

 

ASTM A 325, Type 1; ASTM A 490, Type 1, with a manufactured notch between 

the bolt tip and threads.  The bolt shall be designed to react to the 

opposing rotational torques applied by the installation wrench, with the 

bolt tip automatically shearing off when the proper tension is obtained. 

 

2.2.6   Self-Locking Nuts 
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Provide nuts with a locking pin set in the nut.  The locking pin shall slide 

along the bolt threads, and by reversing the direction of the locking pin, 

the nut shall be removed without damaging the nut or bolt.  Provide 

stainless steel locking pins. 

 

2.3   STRUCTURAL STEEL ACCESSORIES 

 

2.3.1   Welding Electrodes and Rods 

 

AWS D1.1/D1.1M. 

 

2.3.2   Nonshrink Grout 

 

ASTM C 1107, with no ASTM C 827 shrinkage.  If grout is exposed to view, 

grout shall be nonmetallic. 

 

2.3.3   Welded Shear Stud Connectors 

 

AWS D1.1/D1.1M. 

 

2.4   SHOP PRIMER 

 

Refer to Section 09900 PAINTS AND COATINGS for shop primer. 

 

2.5   GALVANIZING 

 

ASTM A 123/A 123M or ASTM A 153/A 153M, as applicable, unless specified 

otherwise galvanize after fabrication where practicable. 

 

2.6   OVERHEAD, TOP RUNNING CRANE RAIL 

 

AISC 316, AISC 317, or AISC 325 as indicated on the drawings. Crane rail 

section capacity and joint types as indicated on the drawings.  Provide rail 

fasteners and a minimum rail length of 10 feet. 

 

2.7   FABRICATION 

 

2.7.1   Markings 

 

Prior to erection, members shall be identified by a painted erection mark. 

Connecting parts assembled in the shop for reaming holes in field 

connections shall be match marked with scratch and notch marks.  Do not 

locate erection markings on areas to be welded.  Do not locate match 

markings in areas that will decrease member strength or cause stress 

concentrations.  Affix embossed tags to hot-dipped galvanized members. 

 

2.7.2   Shop Primer 

 

Shop prime structural steel, except as modified herein, in accordance with 

SSPC PA 1.  Do not prime steel surfaces embedded in concrete, galvanized 

surfaces, surfaces to receive sprayed-on fireproofing, surfaces to receive 

epoxy coatings, surfaces designed as part of a composite steel concrete 

section, or surfaces within 0.5 inch of the toe of the welds prior to 

welding (except surfaces on which metal decking is to be welded).  Slip 

critical surfaces shall be primed with a Class B coating.  Prior to 

assembly, prime surfaces which will be concealed or inaccessible after 

assembly.  Do not apply primer in foggy or rainy weather; when the ambient 
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temperature is below 45 degrees F or over 95 degrees F; or when the primer 

may be exposed to temperatures below 40 degrees F within 48 hours after 

application, unless approved otherwise by the Contracting Officer. 

 

2.7.2.1   Cleaning 

 

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces, 

furred spaces, and chases that will be hidden to view in finished 

construction may be cleaned to SSPC SP 3 when recommended by the shop primer 

manufacturer.  Maintain steel surfaces free from rust, dirt, oil, grease, 

and other contaminants through final assembly. 

 

2.7.2.2   Primer 

 

Apply primer to a minimum dry film thickness of 2.0 mil except provide the 

Class B coating for slip critical joints in accordance with the coating 

manufacturer's recommendations.  Repair damaged primed surfaces with an 

additional coat of primer. 

 

2.7.3   Fireproofing and Epoxy Coated Surfaces 

 

Surfaces to receive sprayed-on fireproofing or epoxy coatings shall be 

cleaned and prepared in accordance with the manufacturer's recommendations, 

and as specified in Section 07810 SPRAY-APPLIED FIREPROOFING. 

 

2.7.4   Surface Finishes 

 

ASME B46.1 maximum surface roughness of 125 for pin, pinholes, and sliding 

bearings, unless indicated otherwise. 

 

PART 3   EXECUTION 

 

3.1   FABRICATION 

Fabrication shall be in accordance with the applicable provisions of AISC 

316.  Fabrication and assembly shall be done in the shop to the greatest 

extent possible.  The fabricating plant shall be certified under the AISC 

FCD for Category Conventional Steel Building Structures or Metal Building 

Systems structural steelwork.  Compression joints depending on contact 

bearing shall have a surface roughness not in excess of 500 micro inches as 

determined by ASME B46.1, and ends shall be square within the tolerances for 

milled ends specified in ASTM A 6/A 6M.  Structural steelwork, except 

surfaces of steel to be encased in concrete, surfaces to be field welded, 

surfaces to be fireproofed and contact surfaces of friction-type high-

strength bolted connections shall be prepared for painting in accordance 

with endorsement "P" of AISC FCD and primed with the specified paint. 

 

3.2   INSTALLATION 

 

3.2.1   Overhead, Top Running Cranes 

 

Runway rails and beams shall be provided in accordance with AISC 316 and 

AISC 317 or AISC 325 and CMAA 70, except that in case of conflict, the 

requirements of CMAA 70 shall govern.  In addition, provide a maximum 

vertical difference of 0.03 inch in the elevation between adjacent runway 

rail tops and adjacent runway beam tops at joints.  Provide adjustable 

runway support connections to allow placement of the crane rails and beams 

to the tolerances specified.  Stagger runway rail joints a minimum of one 
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foot, except that the stagger shall not be the same as the crane wheel 

spacing. 

 

3.3   ERECTION 

 

a.  For low-rise structural steel buildings (60 feet tall or less 

and a maximum of 2 stories), the erection plan shall conform to 

AISC 303 and the structure shall be erected in accordance with AISC 

810. 

 

Provide for drainage in structural steel.  After final positioning of steel 

members, provide full bearing under base plates and bearing plates using 

nonshrink grout.  Place nonshrink grout in accordance with the 

manufacturer's instructions. 

 

3.3.1   STORAGE 

 

Material shall be stored out of contact with the ground in such manner and 

location as will minimize deterioration. 

 

3.4   CONNECTIONS 

 

Except as modified in this section, connections not detailed shall be 

designed in accordance with AISC 335 (allowable stress) or AISC 350 (load 

and resistance factor as applicable).  Build connections into existing work.  

Do not tighten anchor bolts set in concrete with impact torque wrenches.  

Punch, subpunch and ream, or drill bolt holes.  Bolts, nuts, and washers 

shall be clean of dirt and rust, and lubricated immediately prior to 

installation. 

 

3.4.1   Common Grade Bolts 

 

ASTM A 307 bolts shall be tightened to a "snug tight" fit.  "Snug tight" is 

the tightness that exists when plies in a joint are in firm contact.  If 

firm contact of joint plies cannot be obtained with a few impacts of an 

impact wrench, or the full effort of a man using a spud wrench, contact the 

Contracting Officer for further instructions. 

 

3.4.2   High-Strength Bolts 

 

ASTM A 325 and  ASTM A 490 bolts shall be fully tensioned to 70 percent of 

their minimum tensile strength.  Provide load indicator bolts or washers in 

all bolted connections, except provide only load indicator washers for slip 

critical connections.  Direct tension indicator tightening shall be the only 

acceptable tightening methods.  Use only direct tension indicator tightening 

for slip critical connections.  Bolts shall be installed in connection holes 

and initially brought to a snug tight fit.  After the initial tightening 

procedure, bolts shall then be fully tensioned, progressing from the most 

rigid part of a connection to the free edges. 

 

3.4.2.1   Installation of Load Indicator Washers (LIW) 

 

ASTM F 959.  Where possible, the LIW shall be installed under the bolt head 

and the nut shall be tightened.  If the LIW is installed adjacent to the 

turned element, provide a flat ASTM F 436 washer between the LIW and nut 

when the nut is turned for tightening, and between the LIW and bolt head 

when the bolt head is turned for tightening.  In addition to the LIW, 
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provide flat ASTM F 436 washers under both the bolt head and nut when ASTM A 

490 bolts are used. 

 

3.5   WELDING 

 

AWS D1.1/D1.1M.  Grind exposed welds smooth if indicated on the drawings.  

Provide AWS D1.1/D1.1M qualified welders, welding operators, and tackers. 

 

The contractor shall develop and submit the Welding Procedure Specifications 

(WPS) for all welding, including welding done using prequalified procedures.  

Prequalified procedures may be submitted for information only; however, 

procedures that are not prequalified shall be submitted for approval. 

 

3.5.1   Removal of Temporary Welds, Run-Off Plates, and Backing Strips 

 

Remove only from finished areas. 

 

3.6   SHOP PRIMER REPAIR 

 

Repair shop primer in accordance with the paint manufacturer's 

recommendation for surfaces damaged by handling, transporting, cutting, 

welding, or bolting. 

 

3.6.1   Field Priming 

 

Field priming of steel exposed to the weather, or located in building areas 

without HVAC for control of relative humidity.  After erection, the field 

bolt heads and nuts, field welds, and any abrasions in the shop coat shall 

be cleaned and primed with paint of the same quality as that used for the 

shop coat. 

 

3.7   GALVANIZING REPAIR 

 

Provide as indicated or specified.  Galvanize after fabrication where 

practicable.  Repair damage to galvanized coatings using ASTM A 780 zinc 

rich paint for galvanizing damaged by handling, transporting, cutting, 

welding, or bolting.  Do not heat surfaces to which repair paint has been 

applied. 

 

3.8   FIELD QUALITY CONTROL 

 

Perform field tests, and provide labor, equipment, and incidentals required 

for testing.  The Contracting Officer shall be notified in writing of 

defective welds, bolts, nuts, and washers within 7 working days of the date 

of weld inspection. 

 

3.8.1   Welds 

 

3.8.1.1   Visual Inspection 

 

AWS D1.1/D1.1M.  Furnish the services of AWS-certified welding inspectors 

for fabrication and erection inspection and testing and verification 

inspections.  Welding inspectors shall visually inspect and mark welds, 

including fillet weld end returns. 

 

3.8.1.2   Nondestructive Testing 
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AWS D1.1/D1.1M.  Test locations shall be selected by the Contracting 

Officer.  If more than 20 percent of welds made by a welder contain defects 

identified by testing, then all welds made by that welder shall be tested by 

radiographic or ultrasonic testing, as approved by the Contracting Officer.  

When all welds made by an individual welder are required to be tested, 

magnetic particle testing shall be used only in areas inaccessible to either 

radiographic or ultrasonic testing.  Retest defective areas after repair. 

 

a.  Testing frequency:  Provide the following types and number of 

tests: 

 

          Test Type                         Number of Tests 

 

          Radiographic             100% of complete penetration welds 

                                   at butt joints 

 

                                   25% of partial penetration welds 

 

          Ultrasonic               100% of complete penetration welds 

                                   at butt joints 

 

                                   25% of partial penetration welds 

 

          Magnetic Particle        20% of fillet welds 

 

          Dye Penetrant            20% of fillet welds not tested by 

                                   magnetic particle test type 

 

3.8.2   Load Indicator Washers 

 

3.8.2.1   Load Indicator Washer Compression 

 

Load indicator washers shall be tested in place to verify that they have 

been compressed sufficiently to provide the 0.015 inch gap when the load 

indicator washer is placed under the bolt head and the nut is tightened, and 

to provide the 0.005 inch gap when the load indicator washer is placed under 

the turned element, as required by ASTM F 959. 

 

3.8.3   Overhead, Top Running Crane Rails and Beams 

 

Runway rails and beams shall be surveyed (horizontally and vertically) after 

installation to verify compliance with the tolerance requirements of CMAA 70 

and the additional tolerance requirements specified in this section.  After 

each survey, submit a written report to the Contracting Officer with the 

following information:  field survey results, tolerance requirements, areas 

out of tolerance, and proposed corrective measures. Proposed corrective 

measures shall be approved by the Contracting Officer. Following completion 

of corrective measures, areas that were previously out of tolerance shall be 

re-surveyed and another written report shall be furnished to the Contracting 

Officer.  Field surveys shall be performed and sealed by a registered land 

surveyor. 

 

3.8.4   High-Strength Bolts 

 

3.8.4.1   Testing Bolt, Nut, and Washer Assemblies 
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Test a minimum of 3 bolt, nut, and washer assemblies from each mill 

certificate batch in a tension measuring device at the job site prior to the 

beginning of bolting start-up.  Demonstrate that the bolts and nuts, when 

used together, can develop tension not less than the provisions specified in 

AISC 348, Table 4, depending on bolt size and grade.  The bolt tension shall 

be developed by tightening the nut.  A representative of the manufacturer or 

supplier shall be present to ensure that the fasteners are properly used, 

and to demonstrate that the fastener assemblies supplied satisfy the 

specified requirements. 

 

3.8.4.2   Inspection 

 

Inspection procedures shall be in accordance with AISC 348, Section 9.  

Confirm and report to the Contracting Officer that the materials meet the 

project specification and that they are properly stored.  Confirm that the 

faying surfaces have been properly prepared before the connections are 

assembled.  Observe the specified job site testing and calibration, and 

confirm that the procedure to be used provides the required tension.  

Monitor the work to ensure the testing procedures are routinely followed on 

joints that are specified to be fully tensioned. 

 

3.8.4.3   Testing 

 

The Government has the option to perform nondestructive tests on 5 percent 

of the installed bolts to verify compliance with pre-load bolt tension 

requirements.  The nondestructive testing will be done in-place using an 

ultrasonic measuring device or any other device capable of determining in-

place pre-load bolt tension.  The test locations shall be selected by the 

Contracting Officer.  If more than 10 percent of the bolts tested contain 

defects identified by testing, then all bolts used from the batch from which 

the tested bolts were taken, shall be tested.  Retest new bolts after 

installation. 

 

3.8.5   Testing for Embrittlement 

 

ASTM A 143 for steel products hot-dip galvanized after fabrication. 

 

3.9   SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS 

 

Special inspections and testing for seismic-resisting systems and components 

shall be done in accordance with Section 13080 SEISMIC PROTECTION FOR 

MISCELLANEOUS EQUIPMENT as required by paragraph 3.2 of FEMA 302, NEHRP 

Recommended Provisions for Seismic Regulations for New Buildings and Other 

Structures. 

 

 

   -- End of Section -- 
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SECTION 07840 

 

FIRESTOPPING 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM E 119 (2000a) Fire Tests of Building Construction 

and Materials 

 

ASTM E 1399 (1997; R 2000) Cyclic Movement and Measuring 

the Minimum and Maximum Joint Widths of 

Architectural Joint Systems 

 

ASTM E 1966 (2001) Fire-Resistive Joint Systems 

 

ASTM E 814 (2002) Fire Tests of Through-Penetration Fire 

Stops 

 

ASTM E 84 (2003) Surface Burning Characteristics of 

Building Materials 

 

FM GLOBAL (FM) 

 

FM P7825a (2003) Approval Guide Fire Protection 

 

FM Standard 4991 (2001) Approval of Firestop Contractors 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 1479 (2003) Fire Tests of Through-Penetration 

Firestops 

 

UL 2079 (1998) Tests for Fire Resistance of Building 

Joint Systems 

 

UL 723 (2003) Test for Surface Burning 

Characteristics of Building Materials 

 

UL Fire Resist Dir (2004) Fire Resistance Directory 

  

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 



 

 

SECTION 07840  Page 2 

Firestopping Materials; G 

 

  Detail drawings including manufacturer's descriptive data, 

typical details conforming to UL Fire Resist Dir or other details 

certified by another nationally recognized testing laboratory, 

installation instructions or UL listing details for a firestopping 

assembly in lieu of fire-test data or report.  For those firestop 

applications for which no UL tested system is available through a 

manufacturer, a manufacturer's engineering judgement, derived from 

similar UL system designs or other tests, shall be submitted for 

review and approval prior to installation.  Submittal shall 

indicate the firestopping material to be provided for each type of 

application.  When more than a total of 5 penetrations and/or 

construction joints are to receive firestopping, provide drawings 

that indicate location, "F" and "T" ratings, and type of 

application. 

 

SD-07 Certificates 

 

Firestopping Materials; G 

 

  Certificates attesting that firestopping material complies with 

the specified requirements.  In lieu of certificates, drawings 

showing UL classified materials as part of a tested assembly may be 

provided.  Drawings showing evidence of testing by an alternate 

nationally recognized independent laboratory may be substituted. 

 

Installer Qualifications; G 

 

  Documentation of training and experience. 

 

Inspection; G 

 

  Manufacturer's representative certification stating that 

firestopping work has been inspected and found to be applied 

according to the manufacturer's recommendations and the specified 

requirements. 

 

1.3   GENERAL REQUIREMENTS 

 

Firestopping shall consist of furnishing and installing tested and listed 

firestop systems, combination of materials, or devices to form an effective 

barrier against the spread of flame, smoke and gases, and maintain the 

integrity of fire resistance rated walls, partitions, floors, and ceiling-

floor assemblies, including through-penetrations and construction joints and 

gaps.  Through-penetrations include the annular space around pipes, tubes, 

conduit, wires, cables and vents.  Construction joints include those used to 

accommodate expansion, contraction, wind, or seismic movement; firestopping 

material shall not interfere with the required movement of the joint.  Gaps 

requiring firestopping include gaps between the curtain wall and the floor 

slab and between the top of the fire-rated walls and the roof or floor deck 

above. 

 

1.4   DELIVERY AND STORAGE 

 

Materials shall be delivered in the original unopened packages or containers 

showing name of the manufacturer and the brand name.  Materials shall be 
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stored off the ground and shall be protected from damage and exposure to 

elements.  Damaged or deteriorated materials shall be removed from the site. 

 

1.5   INSTALLER QUALIFICATIONS 

 

The Contractor shall engage an experienced Installer who is: 

  

a.  FM Research approved in accordance with FM Standard 4991, or 

 

b.  Certified, licensed, or otherwise qualified by the firestopping 

manufacturer as having the necessary staff, training, and a minimum of 3 

years experience in the installation of manufacturer's products per 

specified requirements.  A manufacturer's willingness to sell its 

firestopping products to the Contractor or to an installer engaged by the 

Contractor does not in itself confer qualification on the buyer.  The 

Installer shall have been trained by a direct representative of the 

manufacturer (not distributor or agent) in the proper selection and 

installation procedures. 

 

1.6   COORDINATION 

 

The specified work shall be coordinated with other trades.  Firestopping 

materials, at penetrations of pipes and ducts, shall be applied prior to 

insulating, unless insulation meets requirements specified for firestopping. 

Firestopping materials at building joints and construction gaps shall be 

applied prior to completion of enclosing walls or assemblies. Cast-in-place 

firestop devices shall be located and installed in place before concrete 

placement.  Pipe, conduit or cable bundles shall be installed through cast-

in-place device after concrete placement but before area is concealed or 

made inaccessible. 

 

PART 2   PRODUCTS 

 

2.1   FIRESTOPPING MATERIALS 

 

Firestopping materials shall consist of commercially manufactured, asbestos-

free, containing no water soluble intumescent ingredients, noncombustible 

products FM P7825a approved for use with applicable construction and 

penetrating items, complying with the following minimum requirements: 

 

2.1.1   Fire Hazard Classification 

 

Material shall have a flame spread of 25 or less, and a smoke developed 

rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  

Material shall be an approved firestopping material as listed in UL Fire 

Resist Dir or by a nationally recognized testing laboratory. 

 

2.1.2   Toxicity 

 

Material shall be nontoxic to humans at all stages of application or during 

fire conditions. 

 

2.1.3   Fire Resistance Rating 

 

Firestop systems shall be UL Fire Resist Dir listed or FM P7825a approved 

with "F" rating at least equal to fire-rating of fire wall or floor in which 

penetrated openings are to be protected, except that "F" rating may be 3 
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hours in through-penetrations of 4 hour fire rated wall or floor.  Firestop 

systems shall also have "T" rating where required. 

 

2.1.3.1   Through-Penetrations 

 

Firestopping materials for through-penetrations, as described in paragraph 

GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in 

accordance with ASTM E 814 or UL 1479.  Fire resistance ratings shall be as 

follows: 

 

a.  Penetrations of Fire Resistance Rated Walls and Partitions:  F 

Rating = Rating of wall or partition being penetrated. 

 

b.  Penetrations of Fire Resistance Rated Floors, Floor-Ceiling 

Assemblies and the ceiling membrane of Roof-Ceiling Assemblies:  F 

Rating =  As indicated on the contract drawings. T Rating as 

indicated on the contract drawings. 

 

2.1.3.2   Construction Joints and Gaps 

 

Fire resistance ratings of construction joints, as described in paragraph 

GENERAL REQUIREMENTS, and gaps such as those between floor slabs or roof 

decks and curtain walls shall be the same as the construction in which they 

occur.  Construction joints and gaps shall be provided with firestopping 

materials and systems that have been tested per ASTM E 119, ASTM E 1966 or 

UL 2079 to meet the required fire resistance rating.  Systems installed at 

construction joints shall meet the cycling requirements of ASTM E 1399 or UL 

2079. 

 

PART 3   EXECUTION 

 

3.1   PREPARATION 

 

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 

materials which may affect the fitting or fire resistance of the 

firestopping system.  For cast-in-place firestop devices, formwork or metal 

deck to receive device prior to concrete placement shall be sound and 

capable of supporting device.  Surfaces shall be prepared as recommended by 

the manufacturer. 

 

3.2   INSTALLATION 

 

Firestopping material shall completely fill void spaces regardless of 

geometric configuration, subject to tolerance established by the 

manufacturer.  Firestopping systems for filling floor voids 4 inches or more 

in any direction shall be capable of supporting the same load as the floor 

is designed to support or shall be protected by a permanent barrier to 

prevent loading or traffic in the firestopped area.  Firestopping shall be 

installed in accordance with manufacturer's written instructions.  Tested 

and listed firestop systems shall be provided in the following locations, 

except in floor slabs on grade: 

 

a.  Penetrations of duct, conduit, tubing, cable and pipe through 

floors and through fire-resistance rated walls, partitions, and 

ceiling-floor assemblies. 
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b.  Penetrations of vertical shafts such as pipe chases, elevator 

shafts, and utility chutes. 

 

c.  Gaps at the intersection of floor slabs and curtain walls, 

including inside of hollow curtain walls at the floor slab. 

 

d.  Gaps at perimeter of fire-resistance rated walls and 

partitions, such as between the top of the walls and the bottom of 

roof decks. 

 

e.  Construction joints in floors and fire rated walls and 

partitions. 

 

f.  Other locations where required to maintain fire resistance 

rating of the construction. 

 

3.2.1   Insulated Pipes and Ducts 

 

Thermal insulation shall be cut and removed where pipes or ducts pass 

through firestopping, unless insulation meets requirements specified for 

firestopping.  Thermal insulation shall be replaced with a material having 

equal thermal insulating and firestopping characteristics. 

 

3.2.2   Fire Dampers 

 

Fire dampers shall be installed and firestopped in accordance with Section 

15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM. 

 

3.2.3   Data and Communication Cabling 

 

Cabling for data and communication applications shall be sealed with re-

enterable firestopping products that do not cure over time.  Firestopping 

shall be modular devices, containing built-in self-sealing intumescent 

inserts.  Firestopping devices shall allow for cable moves, adds or changes 

without the need to remove or replace any firestop materials. 

 

3.3   INSPECTION 

 

For all projects, the firestopped areas shall not be covered or enclosed 

until inspection is complete and approved by the manufacturer's technical 

representative.  The manufacturer's representative shall inspect the 

applications initially to ensure adequate preparations (clean surfaces 

suitable for application, etc.) and periodically during the work to assure 

that the completed work has been accomplished according to the 

manufacturer's written instructions and the specified requirements.  The 

Contractor shall submit written reports indicating locations of and types of 

penetrations and types of firestopping used at each location; type shall be 

recorded by UL listed printed numbers. 

 

   -- End of Section -- 
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SECTION 09900 

 

PAINTS AND COATINGS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) 

 

ACGIH 0100Doc (2001) Documentation of the Threshold Limit 

Values and  Biological Exposure Indices 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 

ANSI A13.1 (1996; R 2002) Scheme for Identification of 

Piping Systems 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM C 669 (2000) Glazing Compounds for Back Bedding and 

Face Glazing of Metal Sash 

 

ASTM C 920 (2002) Elastomeric Joint Sealants 

 

ASTM D 2092 (1995; R 2001e1) Preparation of Zinc-Coated 

(Galvanized) Steel Surfaces for Painting 

 

ASTM D 235 (2002) Mineral Spirits (Petroleum Spirits) 

(Hydrocarbon Dry Cleaning Solvent) 

 

ASTM D 4214 (1998) Evaluating the Degree of Chalking of 

Exterior Paint Films 

 

ASTM D 4263 (1983; R 1999) Indicating Moisture in 

Concrete by the Plastic Sheet Method 

 

ASTM D 4444 (1992; R 2003) Use and Calibration of Hand-

Held Moisture Meters 

 

ASTM D 523 (1989; R 1999) Specular Gloss 

 

ASTM F 1869 (1998) Measuring Moisture Vapor Emission Rate 

of Concrete Subfloor Using Anhydrous Calcium 

Chloride 

 

MASTER PAINTERS INSTITUTE (MPI) 

 

MPI 1 (Jan 2004) Aluminum Paint 

 

MPI 10 (Jan 2004) Exterior Latex, Flat, MPI Gloss 

Level 1 
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MPI 101 (Jan 2004) Epoxy Anti-Corrosive Metal Primer 

 

MPI 107 (Jan 2004) Rust Inhibitive Primer (Water-

Based) 

 

MPI 108 (Jan 2004) High Build Epoxy Coating, Low 

Gloss 

 

MPI 11 (Jan 2004) Exterior Latex, Semi-Gloss, MPI 

Gloss Level 5 

 

MPI 110 (Jan 2004) Water Based Light Industrial 

Coating, G6, G5, G3 

 

MPI 113 (Jan 2004) Exterior Pigmented Elastomeric 

Coating (Water Based) 

 

MPI 116 (Jan 2004) Epoxy Block Filler 

 

MPI 119 (Jan 2004) Exterior Latex, Gloss 

 

MPI 13 (Jan 2004) Exterior Solvent-Based Semi-

Transparent Stain 

 

MPI 134 (Jan 2004) Galvanized Primer (Waterbased) 

 

MPI 138 (Jan 2004) Interior High Performance Latex, 

MPI Gloss Level 2 

 

MPI 139 (Jan 2004) Interior High Performance Latex, 

MPI  Gloss Level 3 

 

MPI 140 (Jan 2004) Interior High Performance Latex, 

MPI Gloss Level 4 

 

MPI 141 (Jan 2004) Interior High Performance Latex 

MPI Gloss Level 5 

 

MPI 144 (Jan 2004) Institutional Low Odor / VOC 

Interior Latex, MPI Gloss Level 2 

 

MPI 145 (Jan 2004) Institutional Low Odor / VOC 

Interior Latex, MPI Gloss Level 3 

 

MPI 146 (Jan 2004) Institutional Low Odor/VOC 

Interior Latex, MPI Gloss Level 4 

 

MPI 147 (Jan 2004) Institutional Low Odor / VOC 

Interior Latex, Semi-Gloss, MPI Gloss Level 5 

 

MPI 16 (Jan 2004) Exterior Latex-Based Solid Hide 

Stain 

 

MPI 19 (Jan 2004) Inorganic Zinc Rich Primer 

 

MPI 2 (Jan 2004) Aluminum Heat Resistant Enamel (up 

to 427 C and 800 F 
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MPI 21 (Jan 2004) Heat Resistant Enamel, Gloss (up 

to 205 degrees C and 400 degrees F), MPI 

Gloss Level 6 

 

MPI 22 (Jan 2004) Aluminum Paint, High Heat (up to 

590 degrees C and 1100 degrees F. 

 

MPI 23 (Jan 2004) Surface Tolerant Metal Primer 

 

MPI 26 (Jan 2004) Cementitious Galvanized Metal 

Primer 

 

MPI 27 (Jan 2004) Exterior / Interior Alkyd Floor 

Enamel, Gloss 

 

MPI 31 (Jan 2004) Polyurethane, Moisture Cured, 

Clear Gloss 

 

MPI 39 (Jan 2004) Interior Latex-Based Wood Primer 

 

MPI 4 (Jan 2004) Interior/Exterior Latex Block 

Filler 

 

MPI 42 (Jan 2004) Latex Stucco and Masonry Textured 

Coating 

 

MPI 44 (Jan 2004) Interior Latex, MPI Gloss Level 2 

 

MPI 45 (Jan 2004) Interior Alkyd Primer Sealer 

 

MPI 46 (Jan 2004) Interior Enamel Undercoat 

 

MPI 47 (Jan 2004) Interior Alkyd, Semi-Gloss, MPI 

Gloss Level 5 

 

MPI 48 (Jan 2004) Interior Alkyd, Gloss, MPI Gloss 

Level 6 

 

MPI 5 (Jan 2004) Exterior Alkyd Wood Primer 

 

MPI 50 (Jan 2004) Interior Latex Primer Sealer 

 

MPI 52 (Jan 2004) Interior Latex, MPI Gloss Level 3 

 

MPI 54 (Jan 2004) Interior Latex, Semi-Gloss, MPI 

Gloss Level 5 

 

MPI 56 (Jan 2004) Interior Oil Modified Urethane 

Clear Gloss 

 

MPI 57 (Jan 2004) Interior Oil Modified Urethane 

Clear Satin 

 

MPI 6 (Jan 2004) Exterior Latex Wood Primer 
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MPI 60 (Jan 2004) Interior/Exterior Latex Floor 

Paint, Low Gloss 

 

MPI 68 (Jan 2004) Interior/Exterior Latex Floor 

Enamel, Gloss 

 

MPI 7 (Jan 2004) Exterior Oil Wood Primer 

 

MPI 71 (Jan 2004) Polyurethane, Moisture Cured, 

Clear, Flat 

 

MPI 72 (Jan 2004) Polyurethane, Two Component, 

Pigmented, Gloss 

 

MPI 77 (Jan 2004) Epoxy Gloss 

 

MPI 79 (Jan 2004) Alkyd Anti-Corrosive Metal Primer 

 

MPI 9 (Jan 2004) Exterior Alkyd, Gloss, MPI Gloss 

Level 6 

 

MPI 90 (Jan 2004) Interior Wood Stain, Semi-

Transparent 

 

MPI 94 (Jan 2004) Exterior Alkyd, Semi-Gloss, MPI 

Gloss Level 5 

 

MPI 95 (Jan 2004) Quick Drying Primer for Aluminum 

 

SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 

SCS SP01-01 (2000) Environmentally Preferable Product 

Specification for Architectural and Anti-

Corrosive Paints 

 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

 

SSPC Guide 3 (1982; R 1995) A Guide to Safety in Paint 

Application 

 

SSPC PA 1 (2000) Shop, Field, and Maintenance Painting 

 

SSPC SP 1 (1982; R 2000) Solvent Cleaning 

 

SSPC SP 10 (2000) Near-White Blast Cleaning 

 

SSPC SP 12 (2002) Surface Preparation and Cleaning of 

Metals by Waterjetting Prior to Recoating 

 

SSPC SP 2 (1982; R 2000) Hand Tool Cleaning 

 

SSPC SP 3 (1982; R 2000) Power Tool Cleaning 

 

SSPC SP 6 (2000) Commercial Blast Cleaning 

 

SSPC SP 7 (2000) Brush-Off Blast Cleaning 
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SSPC VIS 1 (2002) Guide and Reference Photographs for 

Steel Surfaces Prepared by Dry Abrasive Blast 

Cleaning 

 

SSPC VIS 3 (1993) Visual Standard for Power-and Hand-

Tool Cleaned Steel 

 

SSPC VIS 4 (2001) Guide and Reference Photographs for 

Steel Surfaces Prepared by Waterjetting 

 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

 

EM 385-1-1 (2003) Safety -- Safety and Health 

Requirements 

 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

 

FED-STD-313 (Rev D; Am 1) Material Safety Data, 

Transportation Data and Disposal Data for 

Hazardous Materials Furnished to Government 

Activities 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

29 CFR 1910.1000 Air Contaminants 

 

 1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

The current MPI, "Approved Product List" which lists paint by brand, label, 

product name and product code as of the date of contract award, will be used 

to determine compliance with the submittal requirements of this 

specification.  The Contractor may choose to use a subsequent MPI "Approved 

Product List", however, only one list may be used for the entire contract 

and each coating system is to be from a single manufacturer.  All coats on a 

particular substrate must be from a single manufacturer.  No variation from 

the MPI Approved Products List is acceptable. 

 

Samples of specified materials may be taken and tested for compliance with 

specification requirements. 

 

In keeping with the intent of Executive Order 13101, "Greening the 

Government through Waste Prevention, Recycling, and Federal Acquisition", 

products certified by SCS as meeting SCS SP01-01 shall be given preferential 

consideration over registered products.  Products that are registered shall 

be given preferential consideration over products not carrying any EPP 

designation. 

 

SD-02 Shop Drawings 

 

Piping identification; G 

 

Submit color stencil codes; G 



 

 

SECTION 09900  Page 6 

 

SD-03 Product Data 

 

Coating; G 

 

Manufacturer's technical data sheets; G 

 

Sealant 

 

SD-04 Samples 

 

Color; G 

 

 

SD-07 Certificates 

 

Applicator's qualifications; G 

 

Qualification Testing laboratory for coatings; G 

 

SD-08 Manufacturer's Instructions 

 

Application instructions 

 

Mixing 

 

  Detailed mixing instructions, minimum and maximum application 

temperature and humidity, potlife, and curing and drying times 

between coats. 

 

Manufacturer's Material Safety Data Sheets 

 

  Submit manufacturer's Material Safety Data Sheets for coatings, 

solvents, and other potentially hazardous materials, as defined in 

FED-STD-313. 

 

SD-10 Operation and Maintenance Data 

 

Coatings 

 

  Preprinted cleaning and maintenance instructions for all coating 

systems shall be provided. 

 

1.3   QUALITY ASSURANCE 

 

1.3.1   Field Samples and Tests 

 

The Contracting Officer may choose up to two coatings that have been 

delivered to the site to be tested at no cost to the Government.  Take 

samples of each chosen product as specified in the paragraph "Sampling 

Procedures."  Test each chosen product as specified in the paragraph 

"Testing Procedure."  Products which do not conform, shall be removed from 

the job site and replaced with new products that conform to the referenced 

specification.  Testing of replacement products that failed initial testing 

shall be at no cost to the Government. 
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1.3.1.1   Sampling Procedure 

 

The Contracting Officer will select paint at random from the products that 

have been delivered to the job site for sample testing.  The Contractor 

shall provide one quart samples of the selected paint materials.  The 

samples shall be taken in the presence of the Contracting Officer, and 

labeled, identifying each sample.  Provide labels in accordance with the 

paragraph "Packaging, Labeling, and Storage" of this specification. 

 

1.3.1.2   Testing Procedure 

 

Provide Batch Quality Conformance Testing for specified products, as defined 

by and performed by MPI.  As an alternative to Batch Quality Conformance 

Testing, the Contractor may provide Qualification Testing for specified 

products above to the appropriate MPI product specification, using the 

third-party laboratory approved under the paragraph "Qualification Testing" 

laboratory for coatings.  The qualification testing lab report shall include 

the backup data and summary of the test results.  The summary shall list all 

of the reference specification requirements and the result of each test.  

The summary shall clearly indicate whether the tested paint meets each test 

requirement.  Note that Qualification Testing may take 4 to 6 weeks to 

perform, due to the extent of testing required. 

 

Submit name, address, telephone number, FAX number, and e-mail address of 

the independent third party laboratory selected to perform testing of 

coating samples for compliance with specification requirements.  Submit 

documentation that laboratory is regularly engaged in testing of paint 

samples for conformance with specifications, and that employees performing 

testing are qualified.  If the Contractor chooses MPI to perform the Batch 

Quality Conformance testing, the above submittal information is not 

required, only a letter is required from the Contractor stating that MPI 

will perform the testing. 

 

 

1.4   REGULATORY REQUIREMENTS 

 

1.4.1   Environmental Protection 

 

In addition to requirements specified elsewhere for environmental 

protection, provide coating materials that conform to the restrictions of 

the local Air Pollution Control District and regional jurisdiction.  Notify 

Contracting Officer of any paint specified herein which fails to conform. 

 

1.4.2   Lead Content 

 

Do not use coatings having a lead content over 0.06 percent by weight of 

nonvolatile content. 

 

1.4.3   Chromate Content 

 

Do not use coatings containing zinc-chromate or strontium-chromate. 

 

1.4.4   Asbestos Content 

 

Materials shall not contain asbestos. 
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1.4.5   Mercury Content 

 

Materials shall not contain mercury or mercury compounds. 

 

1.4.6   Silica  

 

Abrasive blast media shall not contain free crystilline silica. 

 

1.4.7   Human Carcinogens 

 

Materials shall not contain ACGIH 0100Doc and ACGIH 0100Doc confirmed human 

carcinogens (A1) or suspected human carcinogens (A2). 

 

1.5   PACKAGING, LABELING, AND STORAGE 

 

Paints shall be in sealed containers that legibly show the contract 

specification number, designation name, formula or specification number, 

batch number, color, quantity, date of manufacture, manufacturer's 

formulation number, manufacturer's directions including any warnings and 

special precautions, and name and address of manufacturer.  Pigmented paints 

shall be furnished in containers not larger than 5 gallons.  Paints and 

thinners shall be stored in accordance with the manufacturer's written 

directions, and as a minimum, stored off the ground, under cover, with 

sufficient ventilation to prevent the buildup of flammable vapors, and at 

temperatures between 40 to 95 degrees F. 

 

1.6   SAFETY AND HEALTH 

 

Apply coating materials using safety methods and equipment in accordance 

with the following: 

 

Work shall comply with applicable Federal, State, and local laws and 

regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 

Hazard Analysis as specified in Section 01525 SAFETY AND OCCUPATIONAL HEALTH 

REQUIREMENTS and in Appendix A of EM 385-1-1.  The Activity Hazard Analysis 

shall include analyses of the potential impact of painting operations on 

painting personnel and on others involved in and adjacent to the work zone. 

 

1.6.1   Safety Methods Used During Coating Application 

 

Comply with the requirements of SSPC Guide 3. 

 

1.6.2   Toxic Materials 

 

To protect personnel from overexposure to toxic materials, conform to the 

most stringent guidance of: 

 

a.  The applicable manufacturer's Material Safety Data Sheets (MSDS) or 

local regulation.   

 

b.  29 CFR 1910.1000. 

 

c.  ACGIH 0100Doc, threshold limit values. 

 

1.7   ENVIRONMENTAL CONDITIONS 
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1.7.1   Coatings 

 

Do not apply coating when air or substrate conditions are: 

 

a.  Less than 5 degrees F above dew point; 

 

b.  Below 50 degrees F  or over 95 degrees F, unless specifically pre-

approved by the Contracting Officer and the product manufacturer.  

Under no circumstances shall application conditions exceed 

manufacturer recommendations. 

 

1.8   COLOR SELECTION 

 

Colors of finish coats shall be as indicated or specified.  Where not 

indicated or specified, colors shall be selected by the Contracting Officer.  

Manufacturers' names and color identification are used for the purpose of 

color identification only.  Named products are acceptable for use only if 

they conform to specified requirements.  Products of other manufacturers are 

acceptable if the colors approximate colors indicated and the product 

conforms to specified requirements. 

 

Tint each coat progressively darker to enable confirmation of the number of 

coats. 

 

Color, texture, and pattern of wall coating systems shall be as selected by 

the Contracting Officer. 

 

1.9   LOCATION AND SURFACE TYPE TO BE PAINTED 

 

1.9.1   Painting Included 

 

Where a space or surface is indicated to be painted, include the following 

unless indicated otherwise. 

 

a.  Surfaces behind portable objects and surface mounted articles readily 

detachable by removal of fasteners, such as screws and bolts. 

 

b.  New factory finished surfaces that require identification or color 

coding and factory finished surfaces that are damaged during 

performance of the work. 

 

c.  Existing coated surfaces that are damaged during performance of the 

work. 

 

1.9.1.1   Exterior Painting 

 

Includes new surfaces, existing coated surfaces, and existing uncoated 

surfaces, of the building(s) and appurtenances.  Also included are existing 

coated surfaces made bare by cleaning operations. 

 

1.9.1.2   Interior Painting 

 

Includes new surfaces, existing uncoated surfaces, and existing coated 

surfaces of the building(s) and appurtenances as indicated and existing 

coated surfaces made bare by cleaning operations.  Where a space or surface 

is indicated to be painted, include the following items, unless indicated 

otherwise and other contiguous surfaces. 
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1.9.2   Painting Excluded 

 

Do not paint the following unless indicated otherwise. 

 

a.  Surfaces concealed and made inaccessible by panelboards, fixed 

ductwork, machinery, and equipment fixed in place. 

 

b.  Surfaces in concealed spaces.  Concealed spaces are defined as 

enclosed spaces above suspended ceilings, furred spaces, attic 

spaces, crawl spaces, elevator shafts and chases. 

 

c.  Steel to be embedded in concrete. 

 

d.  Copper, stainless steel, aluminum, brass, and lead except existing 

coated surfaces. 

 

e.  Hardware, fittings, and other factory finished items. 

 

1.9.3   Mechanical and Electrical Painting 

 

Includes field coating of interior and exterior new and existing surfaces. 

 

a.  Where a space or surface is indicated to be painted, include the 

following items unless indicated otherwise. 

 

(1)  Exposed piping, conduit, and ductwork; 

 

(2)  Supports, hangers, air grilles, and registers; 

 

(3)  Miscellaneous metalwork and insulation coverings. 

 

b.  Do not paint the following, unless indicated otherwise: 

 

(1)  New zinc-coated, aluminum, and copper surfaces under 

insulation 

 

(2)  New aluminum jacket on piping 

 

(3)  New interior ferrous piping under insulation. 

 

 

1.9.4   NOT USED 

 

1.9.5   Definitions and Abbreviations 

 

1.9.5.1   Qualification Testing 

 

Qualification testing is the performance of all test requirements listed in 

the product specification.  This testing is accomplished by MPI to qualify 

each product for the MPI Approved Product List, and may also be accomplished 

by Contractor's third party testing lab if an alternative to Batch Quality 

Conformance Testing by MPI is desired. 

 

1.9.5.2   Batch Quality Conformance Testing 
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Batch quality conformance testing determines that the product provided is 

the same as the product qualified to the appropriate product specification. 

This testing shall only be accomplished by MPI testing lab. 

 

1.9.5.3   Coating 

 

A film or thin layer applied to a base material called a substrate.  A 

coating may be a metal, alloy, paint, or solid/liquid suspensions on various 

substrates (metals, plastics, wood, paper, leather, cloth, etc.).  They may 

be applied by electrolysis, vapor deposition, vacuum, or mechanical means 

such as brushing, spraying, calendering, and roller coating.  A coating may 

be applied for aesthetic or protective purposes or both.  The term "coating" 

as used herein includes emulsions, enamels, stains, varnishes, sealers, 

epoxies, and other coatings, whether used as primer, intermediate, or finish 

coat.  The terms paint and coating are used interchangeably. 

 

1.9.5.4   DFT or dft 

 

Dry film thickness, the film thickness of the fully cured, dry paint or 

coating. 

 

1.9.5.5   DSD 

 

Degree of Surface Degradation, the MPI system of defining degree of surface 

degradation.  Five (5) levels are generically defined under the Assessment 

sections in the MPI Maintenance Repainting Manual. 

 

1.9.5.6   EPP 

 

Environmentally Preferred Products, a standard for determining environmental 

preferability in support of Executive Order 13101. 

 

1.9.5.7   EXT 

 

MPI short term designation for an exterior coating system. 

 

1.9.5.8   INT 

 

MPI short term designation for an interior coating system. 

 

1.9.5.9   micron / microns 

 

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter. 

 

1.9.5.10   mil / mils 

 

The English measurement for 0.001 in or one/one-thousandth of an inch, equal 

to 25.4 microns or 0.0254 mm. 

 

1.9.5.11   MPI Gloss Levels 

 

MPI system of defining gloss.  Seven (7) gloss levels (G1 to G7) are 

generically defined under the Evaluation sections of the MPI Manuals.  

Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss refers 

to G5, and Gloss refers to G6.  

 

Gloss levels are defined by MPI as follows: 
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Gloss   Description      Units            Units 

Level                    @ 60 degrees     @ 85 degrees 

 

G1      Matte or Flat    0 to 5           10 max 

G2      Velvet           0 to 10          10 to 35 

G3      Eggshell         10 to 25         10 to 35 

G4      Satin            20 to 35         35 min 

G5      Semi-Gloss       35 to 70          

G6      Gloss            70 to 85 

G7      High Gloss         

 

Gloss is tested in accordance with ASTM D 523.  Historically, the Government 

has used Flat (G1 / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6). 

 

1.9.5.12   MPI System Number 

 

The MPI coating system number in each Division found in either the MPI 

Architectural Painting Specification Manual or the Maintenance Repainting 

Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).  

The Division number follows the CSI  Master Format. 

 

1.9.5.13   Paint 

 

See Coating definition. 

 

1.9.5.14   REX 

 

MPI short term designation for an exterior coating system used in repainting 

projects or over existing coating systems. 

 

1.9.5.15   RIN 

 

MPI short term designation for an interior coating system used in repainting 

projects or over existing coating systems. 

 

PART 2   PRODUCTS 

 

2.1   MATERIALS 

 

Conform to the coating specifications and standards referenced in PART 3.  

Submit manufacturer's technical data sheets for specified coatings and 

solvents. 

 

PART 3   EXECUTION 

 

3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED 

 

Prior to surface preparation and coating applications, remove, mask, or 

otherwise protect, hardware, hardware accessories, machined surfaces, 

radiator covers, plates, lighting fixtures, public and private property, and 

other such items not to be coated that are in contact with surfaces to be 

coated.  Following completion of painting, workmen skilled in the trades 

involved shall reinstall removed items.  Restore surfaces contaminated by 

coating materials, to original condition and repair damaged items. 

 

3.2   NOT USED 
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3.3   RESEALING OF EXISTING EXTERIOR JOINTS 

 

3.3.1   Surface Condition 

 

Surfaces shall be clean, dry to the touch, and free from frost and moisture; 

remove grease, oil, wax, lacquer, paint, defective backstop, or other 

foreign matter that would prevent or impair adhesion.  Where adequate 

grooves have not been provided, clean out to a depth of 1/2 inch and grind 

to a minimum width of 1/4 inch without damage to adjoining work.  Grinding 

shall not be required on metal surfaces. 

 

3.3.2   Backstops 

 

In joints more than 1/2 inch deep, install glass fiber roving or neoprene, 

butyl, polyurethane, or polyethylene foams free of oil or other staining 

elements as recommended by sealant manufacturer.  Backstop material shall be 

compatible with sealant.  Do not use oakum and other types of absorptive 

materials as backstops. 

 

3.3.3   Primer and Bond Breaker 

 

Install the type recommended by the sealant manufacturer. 

 

3.3.4   Ambient Temperature 

 

Between 38 degrees F and 95 degrees F when applying sealant. 

 

3.3.5   Exterior Sealant 

 

For joints in vertical surfaces, provide ASTM C 920, Type S or M, Grade NS, 

Class 25, Use NT.  For joints in horizontal surfaces, provide ASTM C 920, 

Type S or M, Grade P, Class 25, Use T.  Color(s) shall be selected by the 

Contracting Officer.  Apply the sealant in accordance with the 

manufacturer's printed instructions.  Force sealant into joints with 

sufficient pressure to fill the joints solidly.  Sealant shall be uniformly 

smooth and free of wrinkles. 

 

3.3.6   Cleaning 

 

Immediately remove fresh sealant from adjacent areas using a solvent 

recommended by the sealant manufacturer.  Upon completion of sealant 

application, remove remaining smears and stains and leave the work in a 

clean condition.  Allow sealant time to cure, in accordance with 

manufacturer's recommendations, prior to coating. 

 

3.4   SURFACE PREPARATION 

 

Remove dirt, splinters, loose particles, grease, oil, disintegrated 

coatings, and other foreign matter and substances deleterious to coating 

performance as specified for each substrate before application of paint or 

surface treatments.  Oil and grease shall be removed prior to mechanical 

cleaning.  Cleaning shall be programmed so that dust and other contaminants 

will not fall on wet, newly painted surfaces.  Exposed ferrous metals such 

as nail heads on or in contact with surfaces to be painted with water-

thinned paints, shall be spot-primed with a suitable corrosion-inhibitive 
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primer capable of preventing flash rusting and compatible with the coating 

specified for the adjacent areas. 

 

3.4.1   Additional Requirements for Preparation of Surfaces With Existing 

Coatings 

 

Before application of coatings, perform the following on surfaces covered by 

soundly-adhered coatings, defined as those which cannot be removed with a 

putty knife: 

 

a.  Wipe previously painted surfaces to receive solvent-based coatings, 

except stucco and similarly rough surfaces clean with a clean, dry 

cloth saturated with mineral spirits, ASTM D 235.  Allow surface to 

dry.  Wiping shall immediately precede the application of the first 

coat of any coating, unless specified otherwise. 

 

b.  Sand existing glossy surfaces to be painted to reduce gloss. Brush, 

and wipe clean with a damp cloth to remove dust. 

 

c.  The requirements specified are minimum.  Comply also with the 

application instructions of the paint manufacturer. 

 

d.  Previously painted surfaces specified to be repainted or damaged 

during construction shall be thoroughly cleaned of all grease, dirt, 

dust or other foreign matter. 

 

e.  Blistering, cracking, flaking and peeling or other deteriorated 

coatings shall be removed. 

 

f.  Chalk shall be removed so that when tested in accordance with ASTM D 

4214, the chalk resistance rating is no less than 8. 

 

g.  Slick surfaces shall be roughened. Damaged areas such as, but not 

limited to, nail holes, cracks, chips, and spalls shall be repaired 

with suitable material to match adjacent undamaged areas. 

 

h.  Edges of chipped paint shall be feather edged and sanded smooth. 

 

i.  Rusty metal surfaces shall be cleaned as per SSPC requirements.  

Solvent, mechanical, or chemical cleaning methods shall be used to 

provide surfaces suitable for painting. 

 

j.  New, proposed coatings shall be compatible with existing coatings. 

 

3.4.2   Existing Coated Surfaces with Minor Defects 

 

Sand, spackle, and treat minor defects to render them smooth.  Minor defects 

are defined as scratches, nicks, cracks, gouges, spalls, alligatoring, 

chalking, and irregularities due to partial peeling of previous coatings.  

Remove chalking by sanding so that when tested in accordance with ASTM D 

4214, the chalk rating is not less than 8. 

 

3.4.3   Removal of Existing Coatings 

 

Remove existing coatings from the following surfaces: 

 

a.  Surfaces containing large areas of minor defects; 
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b.  Surfaces containing more than 20 percent peeling area; and 

 

c.  Surfaces designated by the Contracting Officer, such as surfaces 

where rust shows through existing coatings. 

 

3.4.4   Substrate Repair 

 

a.  Repair substrate surface damaged during coating removal; 

 

b.  Sand edges of adjacent soundly-adhered existing coatings so they are 

tapered as smooth as practical to areas involved with coating 

removal; and 

 

c.  Clean and prime the substrate as specified. 

 

3.5   PREPARATION OF METAL SURFACES 

 

3.5.1   Existing and New Ferrous Surfaces 

 

a.  Ferrous Surfaces including Shop-coated Surfaces and Small Areas That 

Contain Rust, Mill Scale and Other Foreign Substances:  Solvent clean 

or detergent wash in accordance with SSPC SP 1 to remove oil and 

grease.  Where shop coat is missing or damaged, clean according to 

SSPC SP 2, SSPC SP 3, or SSPC SP 6.  Brush-off blast remaining 

surface in accordance with SSPC SP 7; Water jetting to SSPC SP 12 WJ-

4 may be used to remove loose coating and other loose materials.  Use 

inhibitor as recommended by coating manufacturer to prevent premature 

rusting. Shop-coated ferrous surfaces shall be protected from 

corrosion by treating and touching up corroded areas immediately upon 

detection. 

 

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other 

Foreign Substances:  Clean entire surface in accordance with SSPC SP 

6/SSPC SP 12 WJ-3. 

 

c.  Metal Floor Surfaces to Receive Nonslip Coating:  Clean in accordance 

with SSPC SP 10. 

 

3.5.2   Final Ferrous Surface Condition: 

 

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and SSPC 

SP 3.  As a visual reference, cleaned surfaces shall be similar to 

photographs in SSPC VIS 3. 

 

For abrasive blast cleaned surfaces, the requirements are stated in SSPC SP 

7, SSPC SP 6, and SSPC SP 10.  As a visual reference, cleaned surfaces shall 

be similar to photographs in SSPC VIS 1. 

 

For waterjet cleaned surfaces, the requirements are stated in SSPC SP 12.  

As a visual reference, cleaned surfaces shall be similar to photographs in 

SSPC VIS 4. 

 

3.5.3   Galvanized Surfaces 

 

a.  New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation 

Products:  Clean with solvent, steam, or non-alkaline detergent 
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solution in accordance with SSPC SP 1.  If the galvanized metal has 

been passivated or stabilized, the coating shall be completely 

removed by brush-off abrasive blast.  New galvanized steel to be 

coated shall not be "passivated" or "stabilized"  If the absence of 

hexavalent stain inhibitors is not documented, test as described in 

ASTM D 2092, Appendix X2, and remove by one of the methods described 

therein. 

 

b.  Galvanized with Slight Coating Deterioration or with Little or No 

Rusting:  Water jetting to SSPC SP 12 WJ3 to remove loose coating 

from surfaces with less than 20 percent coating deterioration and no 

blistering, peeling, or cracking.  Use inhibitor as recommended by 

the coating manufacturer to prevent rusting. 

 

c.  Galvanized With Severe Deteriorated Coating or Severe Rusting: Spot 

abrasive blast rusted areas as described for steel in SSPC SP 6, and 

waterjet to SSPC SP 12, WJ3 to remove existing coating. 

 

3.5.4   Non-Ferrous Metallic Surfaces 

 

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal 

surfaces. 

 

a.  Surface Cleaning:  Solvent clean in accordance with SSPC SP 1 and 

wash with mild non-alkaline detergent to remove dirt and water 

soluble contaminants. 

 

3.6   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE 

 

3.6.1   Concrete and Masonry 

 

a.  Curing:  Concrete, stucco and masonry surfaces shall be allowed to 

cure at least 30 days before painting, except concrete slab on grade, 

which shall be allowed to cure 90 days before painting. 

 

b.  Surface Cleaning:  Remove the following deleterious substances. 

 

(1)  Dirt, Chalking, Grease, and Oil:  Wash new and existing 

uncoated surfaces with a solution composed of 1/2 cup trisodium 

phosphate, 1/4 cup household detergent, and  4 quarts of warm 

water.  Then rinse thoroughly with fresh water.  Wash existing 

coated surfaces with a suitable detergent and rinse thoroughly.  

For large areas, water blasting may be used. 

 

(2)  Fungus and Mold:  Wash new, existing coated, and existing 

uncoated surfaces with a solution composed of 1/2 cup trisodium 

phosphate, 1/4 cup household detergent, 1 quart 5 percent sodium 

hypochlorite solution and 3 quarts of warm water.  Rinse thoroughly 

with fresh water. 

 

(3)  Paint and Loose Particles:  Remove by wire brushing. 

 

(4)  Efflorescence:  Remove by scraping or wire brushing followed 

by washing with a 5 to 10 percent by weight aqueous solution of 

hydrochloric (muriatic) acid.  Do not allow acid to remain on the 

surface for more than five minutes before rinsing with fresh water.  
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Do not acid clean more than 4 square feet of surface, per workman, 

at one time. 

 

(5)  Removal of Existing Coatings:  For surfaces to receive 

textured coating MPI 42, remove existing coatings including soundly 

adhered coatings if recommended by textured coating manufacturer. 

 

c.  Cosmetic Repair of Minor Defects:  Repair or fill mortar joints and 

minor defects, including but not limited to spalls, in accordance 

with manufacturer's recommendations and prior to coating application. 

 

d.  Allowable Moisture Content:  Latex coatings may be applied to damp 

surfaces, but not to surfaces with droplets of water.  Do not apply 

epoxies to damp vertical surfaces as determined by ASTM D 4263 or 

horizontal surfaces that exceed 3 lbs of moisture per 1000 square 

feet in 24 hours as determined by ASTM F 1869.  In all cases follow 

manufacturers recommendations.  Allow surfaces to cure a minimum of 

30 days before painting. 

 

3.7   Not Used 

 

3.8   APPLICATION 

 

3.8.1   Coating Application 

 

Painting practices shall comply with applicable federal, state and local 

laws enacted to insure compliance with Federal Clean Air Standards.  Apply 

coating materials in accordance with SSPC PA 1.  SSPC PA 1 methods are 

applicable to all substrates, except as modified herein.   

 

At the time of application, paint shall show no signs of deterioration.  

Uniform suspension of pigments shall be maintained during application.   

 

Unless otherwise specified or recommended by the paint manufacturer, paint 

may be applied by brush, roller, or spray.  Rollers for applying paints and 

enamels shall be of a type designed for the coating to be applied and the 

surface to be coated.   

 

Paints, except water-thinned types, shall be applied only to surfaces that 

are completely free of moisture as determined by sight or touch. 

  

Thoroughly work coating materials into joints, crevices, and open spaces.  

Special attention shall be given to insure that all edges, corners, 

crevices, welds, and rivets receive a film thickness equal to that of 

adjacent painted surfaces.   

 

Each coat of paint shall be applied so dry film shall be of uniform 

thickness and free from runs, drops, ridges, waves, pinholes or other voids, 

laps, brush marks, and variations in color, texture, and finish.  Hiding 

shall be complete.   

 

Touch up damaged coatings before applying subsequent coats. Interior areas 

shall be broom clean and dust free before and during the application of 

coating material. 

 

Apply paint to new fire extinguishing sprinkler systems including valves, 

piping, conduit, hangers, supports, miscellaneous metal work, and 
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accessories.  Shield sprinkler heads with protective coverings while 

painting is in progress.  Remove sprinkler heads which have been painted and 

replace with new sprinkler heads.  For piping in unfinished spaces, provide 

primed surfaces with one coat of red alkyd gloss enamel to a minimum dry 

film thickness of 1.0 mil.  Unfinished spaces include attic spaces, spaces 

above suspended ceilings, crawl spaces, pipe chases, mechanical equipment 

room, and space where walls or ceiling are not painted or not constructed of 

a prefinished material.  For piping in finished areas, provide prime 

surfaces with two coats of paint to match adjacent surfaces, except provide 

valves and operating accessories with one coat of red alkyd gloss enamel.  

Upon completion of painting, remove protective covering from sprinkler 

heads. 

 

a.  Drying Time:  Allow time between coats, as recommended by the coating 

manufacturer, to permit thorough drying, but not to present topcoat 

adhesion problems.  Provide each coat in specified condition to 

receive next coat. 

 

b.  Primers, and Intermediate Coats:  Do not allow primers or 

intermediate coats to dry more than 30 days, or longer than 

recommended by manufacturer, before applying subsequent coats. Follow 

manufacturer's recommendations for surface preparation if primers or 

intermediate coats are allowed to dry longer than recommended by 

manufacturers of subsequent coatings.  Each coat shall cover surface 

of preceding coat or surface completely, and there shall be a 

visually perceptible difference in shades of successive coats. 

 

c.  Finished Surfaces:  Provide finished surfaces free from runs, drops, 

ridges, waves, laps, brush marks, and variations in colors. 

 

d.  Thermosetting Paints:  Topcoats over thermosetting paints (epoxies 

and urethanes) should be applied within the overcoating window 

recommended by the manufacturer. 

 

e.  Floors:  For nonslip surfacing on level floors, as the intermediate 

coat is applied, cover wet surface completely with almandite garnet, 

Grit No. 36, with maximum passing U.S. Standard Sieve No. 40 less 

than 0.5 percent.  When the coating is dry, use a soft bristle broom 

to sweep up excess grit, which may be reused, and vacuum up remaining 

residue before application of the topcoat. For nonslip surfacing on 

ramps, provide MPI 77 with non-skid additive, applied by roller in 

accordance with manufacturer's instructions. 

 

3.8.2   Mixing and Thinning of Paints 

 

Reduce paints to proper consistency by adding fresh paint, except when 

thinning is mandatory to suit surface, temperature, weather conditions, 

application methods, or for the type of paint being used.  Obtain written 

permission from the Contracting Officer to use thinners.  The written 

permission shall include quantities and types of thinners to use. 

 

When thinning is allowed, paints shall be thinned immediately prior to 

application with not more than 1 pint of suitable thinner per gallon.  The 

use of thinner shall not relieve the Contractor from obtaining complete 

hiding, full film thickness, or required gloss.  Thinning shall not cause 

the paint to exceed  limits on volatile organic compounds.  Paints of 

different manufacturers shall not be mixed. 
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3.8.3   Two-Component Systems 

 

Two-component systems shall be mixed in accordance with manufacturer's 

instructions.  Any thinning of the first coat to ensure proper penetration 

and sealing shall be as recommended by the manufacturer for each type of 

substrate. 

 

3.8.4   Coating Systems 

 

a.  Systems by Substrates:  Apply coatings that conform to the respective 

specifications listed in the following Tables: 

 

Exterior Tables 

Division 3 Exterior Concrete Paint Table 

Division 4 Exterior Concrete Masonry Units Paint Table 

Division 5 Exterior Metal, Ferrous and Non-Ferrous Paint Table 

Division 6 Exterior Wood; Dressed Lumber, Paneling, Decking, Shingles 

Paint Table 

Division 9 Exterior Stucco Paint Table 

Division 10 Exterior Cloth Coverings and Bituminous Coated Surfaces 

Paint Table 

 

Interior Tables 

Division 3 Interior Concrete Paint Table 

Division 4 Interior Concrete Masonry Units Paint Table 

Division 5 Interior Metal, Ferrous and Non-Ferrous Paint Table 

Division 6 Interior Wood Paint Table  

Division 9 Interior Plaster, Gypsum Board, Textured Surfaces Paint 

Table 

 

b.  Minimum Dry Film Thickness (DFT):  Apply paints, primers, varnishes, 

enamels, undercoats, and other coatings to a minimum dry film 

thickness of 1.5 mil each coat unless specified otherwise in the 

Tables.  Coating thickness where specified, refers to the minimum dry 

film thickness. 

 

c.  Coatings for Surfaces Not Specified Otherwise:  Coat surfaces which 

have not been specified, the same as surfaces having similar 

conditions of exposure. 

 

d.  Existing Surfaces Damaged During Performance of the Work, Including 

New Patches In Existing Surfaces:  Coat surfaces with the following: 

 

(1)  One coat of primer. 

(2)  One coat of undercoat or intermediate coat. 

(3)  One topcoat to match adjacent surfaces. 

 

e.  Existing Coated Surfaces To Be Painted:  Apply coatings conforming to 

the respective specifications listed in the Tables herein, except 

that pretreatments, sealers and fillers need not be provided on 

surfaces where existing coatings are soundly adhered and in good 

condition.  Do not omit undercoats or primers. 

 

3.9   COATING SYSTEMS FOR METAL 

 

Apply coatings of Tables in Division 5 for Exterior and Interior. 
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a.  Apply specified ferrous metal primer on the same day that surface is 

cleaned, to surfaces that meet all specified surface preparation 

requirements at time of application. 

 

b.  Inaccessible Surfaces:  Prior to erection, use one coat of specified 

primer on metal surfaces that will be inaccessible after erection. 

 

c.  Shop-primed Surfaces:  Touch up exposed substrates and damaged 

coatings to protect from rusting prior to applying field primer. 

 

d.  Surface Previously Coated with Epoxy or Urethane:  Apply MPI 101, 1.5 

mils DFT immediately prior to application of epoxy or urethane 

coatings. 

 

e.  Pipes and Tubing:  The semitransparent film applied to some pipes and 

tubing at the mill is not to be considered a shop coat, but shall be 

overcoated with the specified ferrous-metal primer prior to 

application of finish coats. 

 

f.  Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.  

On surfaces to be coated with water thinned coatings, spot prime 

exposed nails and other ferrous metal with latex primer MPI 107. 

 

3.10   COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES 

 

Apply coatings of Tables in Division 3, 4 and 9 for Exterior and Interior. 

 

3.11   Not Used 

 

3.12   PIPING IDENTIFICATION 

 

Piping Identification, Including Surfaces In Concealed Spaces:  Provide in 

accordance with ANSI A13.1 and Tables I and II below.  Place stenciling in 

clearly visible locations.  On piping not covered by ANSI A13.1, stencil 

approved names or code letters, in letters a minimum of 1/2 inch high for 

piping and a minimum of 2 inches high elsewhere.  Stencil arrow-shaped 

markings on piping to indicate direction of flow using black stencil paint. 

 

3.12.1   Pipe Color Code Marking 

 

Pipes in exposed areas and in accessible pipe spaces shall be provided with 

color band and titles adjacent to all valves, except those provided at 

plumbing fixtures, at not more than 12 meter spacing on straight pipe runs, 

adjacent to change in direction, and on both sides where pipes pass through 

walls or floors. Color code marking shall be of the color listed in TABLE I 

and the size listed in TABLE II. The arrows shall be installed adjacent to 

each band to indicate the direction of flow in the pipe. The legends shall 

be printed in upper-case black letters as listed in TABLE I. Letter sizes 

shall be as listed in TABLE II. Marking shall be painted or applied using 

colored, pressure-sensitive adhesive markers of standard manufacture. paint 

shall be as specified for insulated an uninsulated piping. 
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TABLE I.   COLOR CODES FOR MARKING PIPE 
 

                                                 Letters and 

           Material                      Band      Arrow*       Legend 

 

   Cold water (potable)                  Green     White      POTABLE WATER 

   Fire protection water                 Red       White      FIRE PR. WATER 

   Fire sprinkler Water                  Red       White      FIRE SPR. WATER 

   Hot water (domestic)                  Green     White      H.W. 

   Hot water recirculating (domestic)    Green     White      H.W.R. 

   High temp. water supply               Yellow    Black      H.T.W.S. 

   High temp. water return               Yellow    Black      H.T.W.R. 

   Boiler feed water                     Yellow    Black      B.F. 

   Low temp. water supply (heating)      Yellow    Black      L.T.W.S. 

   Low temp. water return (heating)      Yellow    Black      L.T.W.R. 

   Condenser water supply                Green     White      COND. W.S. 

   Condenser water return                Green     White      COND. W.R. 

   Chilled water supply                  Green     White      C.H.W.S. 

   Chilled water return                  Green     White      C.H.W.R. 

   Treated water                         Green     White      TR. WATER 

   Chemical feed                         Yellow    Black      CH. FEED 

   Compressed air                        Blue      White      COMP. AIR 

   Natural gas                           Yellow    Black      NAT. GAS 

   Propane Gas                           Yellow    Black      PROP. GAS 

   Refrigerants                          Blue      White      REFRIGERANT 

   Fuel oil                              Yellow    Black      FUEL OIL 

   Steam                                 Yellow    Black      STEAM 

   Condensate                            Yellow    Black      CONDENSATE 

 

 

TABLE II.   COLOR CODE MARKING SIZES 
 

   Outside Diameter      Width of         Arrow            Size of Legend 

   of Pipe Covering     Color Band    Length x Width    Letters and Numerals 

        (mm)              (mm)             (mm)               (mm) 

  

Less than 38              200            200 x 57              13 

38 to 60                  200            200 x 57              19 

60 to 150                 300            200 x 57              31 

200 to 225                600            300 x 110             63 

Over 250                  800            300 x 115             88 

 

 

3.13   INSPECTION AND ACCEPTANCE 

 

In addition to meeting previously specified requirements, demonstrate 

mobility of moving components, including swinging and sliding doors, 

cabinets, and windows with operable sash, for inspection by the Contracting 

Officer.  Perform this demonstration after appropriate curing and drying 

times of coatings have elapsed and prior to invoicing for final payment. 

 

3.14   PAINT TABLES 

 

All DFT's are minimum values. 
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3.14.1   EXTERIOR PAINT TABLES 

 
DIVISION 3:  EXTERIOR CONCRETE PAINT TABLE 
 

 

A. New and uncoated existing and Existing, previously painted concrete; 

vertical surfaces, including undersides of balconies and soffits but 

excluding tops of slabs: 

 

1. Latex - Gloss level as directed by the Government 

   New; MPI EXT 3.1A-G2 (Flat) / Existing; MPI REX 3.1A-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 10 MPI 10 MPI 10 

   System DFT:  3.5 mils  

or 

   New; MPI EXT 3.1A-G5 (Semigloss) / Existing; MPI EXT 3.1A-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 11 MPI 11 MPI 11 

   System DFT:  3.5 mils  

or 

   New; MPI EXT 3.1A-G6 (Gloss) / Existing; MPI REX 3.1A-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 119 MPI 119 MPI 119 

   System DFT:  3.5 mils  

 

Primer as recommended by manufacturer.  Topcoat:  Coating to match 

adjacent surfaces. 

 

 

B. New and uncoated existing and Existing, previously painted concrete, 

textured system; vertical surfaces, including undersides of balconies and 

soffits but excluding tops of slabs: 

 

1. Latex Aggregate - Gloss level as directed by the Government 
   New; MPI EXT 3.1B-G2 (Flat) / Existing; MPI REX 3.1B-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 42 MPI 10 MPI 10 

   System DFT:  Per Manufacturer 

or 

   New; MPI EXT 3.1B-G5 (Semigloss) / Existing; MPI REX 3.1B-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 42 MPI 11 MPI 11 

   System DFT:  Per Manufacturer 

or 

   New; MPI EXT 3.1B-G6 (Gloss) / Existing; MPI REX 3.1B-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 42 MPI 119 MPI 119 

   System DFT:  Per Manufacturer 

 

Texture - Fine, Medium, or Coarse as directed by the Government.  Surface 

preparation and number of coats in accordance with manufacturer's 

instructions.  Topcoat:  Coating to match adjacent surfaces. 
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C. New and uncoated existing and Existing, previously painted concrete, 

elastomeric System; vertical surfaces, including undersides of balconies 

and soffits but excluding tops of slabs: 

 

1. Elastomeric Coating 
   New; MPI EXT 3.1F / Existing; MPI REX 3.1F 

Primer: Intermediate: Topcoat: 

Per manufacturer MPI 113 MPI 113 

   System DFT:  16 mils   

 

Primer as recommended by manufacturer.  Topcoat:  Coating to match 

adjacent surfaces.  Surface preparation and number of coats in accordance 

with manufacturer's instructions. 

 

NOTE:  Apply sufficient coats of MPI 113 to achieve a minimum dry film 

thickness of 16 mils. 

 

 

D. New and Existing Cementitious composition board (including Asbestos 

cement board): 

 

1. Latex - Gloss level as directed by the Government 
   New; MPI EXT 3.3A-G1 (Flat) /Existing; MPI REX 3.3A-G1 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 10 MPI 10 MPI 10 

   System DFT:  4.5 mils  

or 

   New; MPI EXT 3.3A-G5 (Semigloss) / Existing; MPI REX 3.3A-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 11 MPI 11 MPI 11 

   System DFT:  4.5 mils  

or 

   New; MPI EXT 3.3A-G6 (Gloss) / Existing; MPI REX 3.3A-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 119 MPI 119 MPI 119 

   System DFT:  4.5 mils  

or 

Topcoat:  Coating to match adjacent surfaces. 

 

 

DIVISION 5:  EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE 
 
 
STEEL / FERROUS SURFACES 
 

 

A. New Steel that has been hand or power tool cleaned to SSPC SP 2 or SSPC 

SP 3 

 

1. Alkyd - Gloss level as directed by the Government 
   New; MPI EXT 5.1Q-G5 (Semigloss) Existing; MPI REX 5.1D-G5 

Primer: Intermediate: Topcoat: 

MPI 23 MPI 94 MPI 94 

   System DFT:  5.25 mils  

or 

   New; MPI EXT 5.1Q-G6 (Gloss) / Existing; MPI REX 5.1D-G6 
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Primer: Intermediate: Topcoat: 

MPI 23 MPI 9 MPI 9 

   System DFT:  5.25 mils  

 

 

B. New Steel that has been blast-cleaned to SSPC SP 6:   

 

1. Alkyd - Gloss level as directed by the Government 
   New; MPI EXT 5.1D-G5 (Semigloss) / Existing; MPI REX 5.1D-G5 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 94 MPI 94 

   System DFT:  5.25 mils  

or 

   New; MPI EXT 5.1D-G6 (Gloss) / Existing; MPI REX 5.1D-G6 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 9 MPI 9 

   System DFT:  5.25 mils  

 

 

C. Existing steel that has been spot-blasted to SSPC SP 6: 

 

1. Surface previously coated with alkyd or latex: 
    Waterborne Light Industrial Coating 

   MPI REX 5.1C-G5 (Semigloss) 

Spot Primer Intermediate: Topcoat: 

MPI 79 MPI 110-G5 MPI 110-G5 

   System DFT:  5 mils  

 

2. Surface previously coated with epoxy: 
    Waterborne Light Industrial 

   a. MPI REX 5.1L-G5 (Semigloss)     

Spot Primer Intermediate: Topcoat: 

MPI 101 MPI 110-G5 MPI 110-G5 

    System DFT:  5 mils  

 

   Pigmented Polyurethane 

   b. MPI REX 5.1H-G6 (Gloss) 

Spot Primer Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 72 

   System DFT:  8.5 mils  
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D. New and existing steel blast cleaned to SSPC SP 10: 

 

1. Waterborne Light Industrial - Gloss level as directed by the Government 
   MPI EXT 5.1R-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 110-G5 

   System DFT:  8.5 mils  

or 

   MPI EXT 5.1R-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 110-G6 

   System DFT:  8.5 mils  

 

2. Pigmented Polyurethane 
   MPI EXT 5.1J-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 72 

   System DFT:  8.5 mils  

 

 

E. Metal floors (non-shop-primed surfaces or non-slip deck surfaces) with 

non-skid additive (NSA), load at manufacturer's recommendations.: 

  

1. Alkyd Floor Enamel 
   MPI EXT 5.1S-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 27 MPI 27 (+NSA) 

   System DFT:  5.25 mils  

 

 

EXTERIOR GALVANIZED SURFACES 
 

 

A. Galvanized surfaces: 

  

1. Cementitious primer / Latex - Gloss level as directed by the Government 
   MPI EXT 5.3A-G1 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 26 MPI 10 MPI 10 

   System DFT:  4.5 mils  

 

   MPI EXT 5.3A-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 26 MPI 11 MPI 11 

   System DFT:  4.5 mils  

 

   MPI EXT 5.3A-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 26 MPI 119 MPI 119 

   System DFT:  4.5 mils  

 

2. Waterborne Primer / Latex - Gloss level as directed by the Government 
   MPI EXT 5.3H-G1 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 134 MPI 10 MPI 10 

   System DFT:  4.5 mils  
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or 

   MPI EXT 5.3H-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 134 MPI 11 MPI 11 

   System DFT:  4.5 mils  

or 

   MPI EXT 5.3H-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 134 MPI 119 MPI 119 

   System DFT:  4.5 mils  

 

3. Waterborne Primer / Waterborne Light Industrial Coating 
   MPI EXT 5.3J-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 134 MPI 110-G5 MPI 110-G5 

   System DFT:  4.5 mils  

or 

   MPI EXT 5.3J-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 134 MPI 110-G6 MPI 110-G6 

   System DFT:  4.5 mils  

 

4. Epoxy Primer / Waterborne Light Industrial Coating - Gloss level as 
directed by the Government 

   MPI EXT 5.3K-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 110-G5 MPI 110-G5 

   System DFT:  5 mils  

or 

   MPI EXT 5.3K-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 110-G6 MPI 110-G6 

   System DFT:  5 mils  

 

5. Pigmented Polyurethane 
   MPI EXT 5.3L-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 N/A MPI 72 

   System DFT:  5 mils  

 

 

B. Galvanized surfaces with slight coating deterioration; little or no 

rusting: 

  

1. Waterborne Light Industrial Coating 
   MPI REX 5.3J-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 134 N/A MPI 110-G5 

   System DFT:  4.5 mils  

 

2. Pigmented Polyurethane 
   MPI REX 5.3D-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 N/A MPI 72 

   System DFT:  5 mils  
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C. Galvanized surfaces with severely deteriorated coating or rusting: 

  

1. Waterborne Light Industrial Coating - Gloss level as directed by the 
Government 

   MPI REX 5.3L-G5(Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 110-G5 

   System DFT:  8.5 mils  

or 

   MPI REX 5.3L-G6(Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 110-G5 

   System DFT:  8.5 mils  

 

2. Pigmented Polyurethane 
   MPI REX 5.3K-G6(Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 108 MPI 72 

   System DFT:  5 mils  

 

 

DIVISION 9:  EXTERIOR STUCCO PAINT TABLE 
 

 

A. New and Existing stucco: 

 

1. Latex - Gloss level as directed by the Government 
   New; MPI EXT 9.1A-G1 (Flat) / Existing; MPI REX 9.1A-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 10 MPI 10 MPI 10 

   System DFT:  4.5 mils  

or 

   New; MPI EXT 9.1A-G5 (Semigloss) / Existing; MPI REX 9.1A-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 11 MPI 11 MPI 11 

   System DFT:  4.5 mils  

or 

   New; MPI EXT 9.1A-G6 (Gloss) / Existing; MPI REX 9.1A-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 119 MPI 119 MPI 119 

   System DFT:  4.5 mils  

 

Primer as recommended by manufacturer.  Topcoat:  Coating to match adjacent 

surfaces.  On existing stucco, apply primer based on surface condition. 

 

 

B. New and Existing stucco, elastomeric system: 

 

1. Elastomeric Coating 
   New; MPI EXT 9.1C / Existing; MPI REX 9.1C 

Primer: Intermediate: Topcoat: 

N/A MPI 113 MPI 113 

   System DFT:  16 mils  
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Primer as recommended by manufacturer.  Topcoat:  Coating to match adjacent 

surfaces.  Surface preparation and number of coats in accordance with 

manufacturer's instructions). 

 

NOTE:  Apply sufficient coats of MPI 113 to achieve a minimum dry film  

thickness of 16 mils. 

 

 

DIVISION 5:  INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE 
 
INTERIOR STEEL / FERROUS SURFACES 
 

 

A. Metal, Mechanical, Electrical, Fire extinguishing sprinkler systems 

including valves, conduit, hangers, supports, surfaces adjacent to 

painted surfaces (Match surrounding finish), exposed copper piping, and 

miscellaneous metal items not otherwise specified except floors, hot 

metal surfaces, and new prefinished equipment:   

 

 1. High Performance Architectural Latex - Gloss level as directed by the 

Government 

   MPI INT 5.1R-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 138 MPI 138 

    System DFT:  5 mils  

or 

   MPI INT 5.1R-G3 (Eggshell) 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 139 MPI 139 

   System DFT:  5 mils  

or 

 

   MPI INT 5.1R-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 141 MPI 141 

   System DFT:  5 mils  

 

 

B.  Metal floors (non-shop-primed surfaces or non-slip deck surfaces) with 

non-skid additive (NSA), load at manufacturer's recommendations: 

  

 1. Epoxy 

   MPI INT 5.1L-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 101 MPI 77 MPI 177 (+NSA) 

   System DFT:  5.25 mils  

 

 

C.  Metal in toilets, food-preparation, food-serving, restrooms, shower 

areas, areas requiring a high degree of sanitation, and other high-

humidity areas not otherwise specified except floors, hot metal surfaces, 

and new prefinished equipment: 

  

 1. High Performance Architectural Latex - Gloss level as directed by the 

Government 

   MPI INT 5.4F-G2 (Flat) 
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Primer: Intermediate: Topcoat: 

MPI 95 MPI 138 MPI 138 

   System DFT:  5 mils  

or 

   MPI INT 5.4F-G3 (Eggshell) 

Primer: Intermediate: Topcoat: 

MPI 95 MPI 139 MPI 139 

   System DFT:  5 mils  

or 

   MPI INT 5.4F-G4 (Satin) 

Primer: Intermediate: Topcoat: 

MPI 95 MPI 140 MPI 140 

   System DFT:  5 mils  

or 

   MPI INT 5.4F-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 95 MPI 141 MPI 141 

   System DFT:  5 mils  

 

 

D.  Ferrous metal in concealed damp spaces or in exposed areas having 

unpainted adjacent surfaces as follows: 

  

 1. Aluminum Paint 

   MPI INT 5.1M 

Primer: Intermediate: Topcoat: 

MPI 79 MPI 1 MPI 1 

   System DFT:  4.25 mils  

 

 

E.  Hot metal surfaces including smokestacks subject to temperatures up to 

205 degrees C (400 degrees F): 

  

 1. Heat Resistant Enamel 

   MPI INT 5.2A 

Primer: Intermediate: Topcoat: 

MPI 21 Surface Preparation & number of coats 

per manufacturer’s instructions 

   System DFT:  Per Manufacturer     

 

 

F.  Ferrous metal subject to high temperature, up to 400 degrees C (750 

degrees F): 

  

 1. Inorganic Zinc Rich Coating 

   MPI INT 5.2C 

Primer: Intermediate: Topcoat: 

MPI 19 Surface Preparation & number of coats 

per manufacturer’s instructions 

   System DFT:  Per Manufacturer 

 

 2. Heat Resistant Aluminum Paint 

   MPI INT 5.2B (Aluminum Finish) 

Primer: Intermediate: Topcoat: 

MPI 2 Surface Preparation & number of coats 

per manufacturer’s instructions 
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   System DFT:  Per Manufacturer 

 

 

G.  New surfaces and Existing surfaces made bare cleaning to SSPC SP 10 

subject to temperatures up to 593 degrees C (1100 degrees F): 

  

 1. High Heat Resistant Coating 

   MPI INT 5.2D 

Primer: Intermediate: Topcoat: 

MPI 22 Surface Preparation & number of coats 

per manufacturer’s instructions 

   System DFT:  Per Manufacturer 

 

 
DIVISION 9:  INTERIOR PLASTER, GYPSUM BOARD, TEXTURED SURFACES PAINT TABLE 
 

 

A.  New and Existing, previously painted Plaster and Wallboard not otherwise 

specified: 

  

 1. Latex - Gloss level as directed by the Government 

   New; MPI INT 9.2A-G2 (Flat) / Existing; RIN 9.2A-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 44 MPI 44 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2A-G3 (Eggshell) / Existing; RIN 9.2A-G3 (Eggshell) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 52 MPI 52 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2A-G5 (Semigloss) / Existing; RIN 9.2A-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 54 MPI 54 

   System DFT:  4 mils  

 

 2. High Performance Architectural Latex - High Traffic Areas - Gloss level 

as directed by the Government 

   New; MPI INT 9.2B-G2 (Flat) / Existing; MPI RIN 9.2B-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 138 MPI 138 

   System DFT:  4 mils  

or 

 

   New; MPI INT 9.2B-G3 (Eggshell) / Existing; MPI RIN 9.2B-G3 (Eggshell) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 139 MPI 139 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2B-G5 (Semigloss) / Existing; MPI RIN 9.2B-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 141 MPI 141 

   System DFT:  4 mils  

 

 3. Institutional Low Odor / Low VOC Latex - Gloss level as directed by the 

Government 
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   New; MPI INT 9.2M-G2 (Flat) / Existing; MPI RIN 9.2M-G2 (Flat) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 144 MPI 144 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2M-G3 (Eggshell) / Existing; MPI RIN 9.2M-G3 (Eggshell) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 145 MPI 145 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2M-G4 (Satin) / Existing; MPI RIN 9.2M-G4 (Satin) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 146 MPI 146 

   System DFT:  4 mils  

or 

   New; MPI INT 9.2M-G5 (Semigloss) / Existing; MPI RIN 9.2M-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 147 MPI 147 

   System DFT:  4 mils  

 

B.  New and Existing, previously painted Plaster and Wallboard in toilets, 

food-preparation, food-serving, restrooms, shower areas, areas requiring a 

high degree of sanitation, and other high humidity areas not otherwise 

specified.: 

  

 1. Waterborne Light Industrial Coating 

   New; MPI INT 9.2L-G5(Semigloss) / Existing; MPI RIN 9.2L-G5 (Semigloss) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 110-G5 MPI 110-G5 

   System DFT:  4 mils  

 

 2. Epoxy 

   New; MPI INT 9.2E-G6 (Gloss) / Existing; MPI RIN 9.2D-G6 (Gloss) 

Primer: Intermediate: Topcoat: 

MPI 50 MPI 77 MPI 77 

   System DFT:  4 mils  

 

 -- End of Section -- 
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SECTION 15050 

 

BASIC MECHANICAL MATERIALS AND METHODS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM B 117 (2002) Operating Salt Spray (Fog) Apparatus 

 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

 

IEEE C2 (2002) National Electrical Safety Code 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 

NEMA MG 1 (2003) Motors and Generators 

 

NEMA MG 10 (2001) Energy Management Guide for Selection 

and Use of Fixed Frequency Medium AC 

Squirrel-Cage Polyphase Induction Motors 

 

NEMA MG 11 (1977; R 1997; R 2001) Energy Management 

Guide for Selection and Use of Single Phase 

Motors 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 70 (2005) National Electrical Code 

  

1.2   RELATED REQUIREMENTS 

 

This section applies to all sections of Division 15, "Mechanical" of this 

project specification, unless specified otherwise in the individual section. 

 

1.3   QUALITY ASSURANCE 

 

1.3.1   Material and Equipment Qualifications 

 

Provide materials and equipment that are standard products of manufacturers 

regularly engaged in the manufacture of such products, which are of a 

similar material, design and workmanship.  Standard products shall have been 

in satisfactory commercial or industrial use for 2 years prior to bid 

opening.  The 2-year use shall include applications of equipment and 

materials under similar circumstances and of similar size.  The product 

shall have been for sale on the commercial market through advertisements, 

manufacturers' catalogs, or brochures during the 2 year period. 

 

1.3.2   Alternative Qualifications 
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Products having less than a two-year field service record will be acceptable 

if a certified record of satisfactory field operation for not less than 6000 

hours, exclusive of the manufacturer's factory or laboratory tests, can be 

shown. 

 

1.3.3   Service Support 

 

The equipment items shall be supported by service organizations.  Submit a 

certified list of qualified permanent service organizations for support of 

the equipment which includes their addresses and qualifications.  These 

service organizations shall be reasonably convenient to the equipment 

installation and able to render satisfactory service to the equipment on a 

regular and emergency basis during the warranty period of the contract. 

 

1.3.4   Manufacturer's Nameplate 

 

Each item of equipment shall have a nameplate bearing the manufacturer's 

name, address, model number, and serial number securely affixed in a 

conspicuous place; the nameplate of the distributing agent will not be 

acceptable. 

 

1.3.5   Modification of References 

 

In each of the publications referred to herein, consider the advisory 

provisions to be mandatory, as though the word, "shall" had been substituted 

for "should" wherever it appears.  Interpret references in these 

publications to the "authority having jurisdiction", or words of similar 

meaning, to mean the Contracting Officer. 

 

1.3.5.1   Definitions 

 

For the International Code Council (ICC) Codes referenced in the contract 

documents, advisory provisions shall be considered mandatory, the word 

"should" shall be interpreted as "shall."  Reference to the "code official" 

shall be interpreted to mean the "Contracting Officer."  References to the 

"permit holder" shall be interpreted to mean the "Contractor." 

 

1.3.5.2   Administrative Interpretations 

 

For ICC Codes referenced in the contract documents, the provisions of 

Chapter 1, "Administrator," do not apply.  These administrative requirements 

are covered by the applicable Federal Acquisition Regulations (FAR) included 

in this contract and by the authority granted to the Officer in Charge of 

Construction to administer the construction of this project.  References in 

the ICC Codes to sections of Chapter 1, shall be applied appropriately by 

the Contracting Officer as authorized by his administrative cognizance and 

the FAR. 

 

1.4   DELIVERY, STORAGE, AND HANDLING 

 

Handle, store, and protect equipment and materials to prevent damage before 

and during installation in accordance with the manufacturer's 

recommendations, and as approved by the Contracting Officer.  Replace 

damaged or defective items. 

 

1.5   ELECTRICAL REQUIREMENTS 
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Furnish motors, controllers, disconnects and contactors with their 

respective pieces of equipment.  Motors, controllers, disconnects and 

contactors shall conform to and have electrical connections provided under 

Section 16402 INTERIOR DISTRIBUTION SYSTEM.  Furnish internal wiring for 

components of packaged equipment as an integral part of the equipment. 

Extended voltage range motors will not be permitted.  Controllers and 

contactors shall have a maximum of 120 volt control circuits, and shall have 

auxiliary contacts for use with the controls furnished.  When motors and 

equipment furnished are larger than sizes indicated, the cost of additional 

electrical service and related work shall be included under the section that 

specified that motor or equipment.  Power wiring and conduit for field 

installed equipment shall be provided under and conform to the requirements 

of Section 16402 INTERIOR DISTRIBUTION SYSTEM and Section 16375 ELECTRICAL 

DISTRIBUTION SYSTEM, UNDERGROUND, as applicable. 

 

1.6   ELECTRICAL INSTALLATION REQUIREMENTS 

 

Electrical installations shall conform to IEEE C2, NFPA 70, and requirements 

specified herein. 

 

1.6.1   New Work 

 

Provide electrical components of mechanical equipment, such as motors, motor 

starters (except starters/controllers which are indicated as part of a motor 

control center), control or push-button stations, float or pressure 

switches, solenoid valves, integral disconnects, and other devices 

functioning to control mechanical equipment, as well as control wiring and 

conduit for circuits rated 100 volts or less, to conform with the 

requirements of the section covering the mechanical equipment.  Extended 

voltage range motors shall not be permitted.  The interconnecting power 

wiring and conduit, control wiring rated 120 volts (nominal) and conduit, 

the motor control equipment forming a part of motor control centers, and the 

electrical power circuits shall be provided under Division 16, except 

internal wiring for components of package equipment shall be provided as an 

integral part of the equipment.  When motors and equipment furnished are 

larger than sizes indicated, provide any required changes to the electrical 

service as may be necessary and related work as a part of the work for the 

section specifying that motor or equipment. 

 

1.6.2   Modifications to Existing Systems 

 

Where existing mechanical systems and motor-operated equipment require 

modifications, provide electrical components under Division 16. 

 

1.6.3   High Efficiency Motors 

 

1.6.3.1   High Efficiency Single-Phase Motors 

 

Unless otherwise specified, single-phase fractional-horsepower alternating-

current motors shall be high efficiency types corresponding to the 

applications listed in NEMA MG 11. 

 

1.6.3.2   High Efficiency Polyphase Motors 

 

Unless otherwise specified, polyphase motors shall be selected based on high 

efficiency characteristics relative to the applications as listed in NEMA MG 

10.  Additionally, polyphase squirrel-cage medium induction motors with 
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continuous ratings shall meet or exceed energy efficient ratings in 

accordance with Table 12-6C of NEMA MG 1. 

 

1.6.4   Three-Phase Motor Protection 

 

Provide controllers for motors rated one horsepower and larger with 

electronic phase-voltage monitors designed to protect motors from phase-

loss, undervoltage, and overvoltage.  Provide protection for motors from 

immediate restart by a time adjustable restart relay. 

 

1.7   INSTRUCTION TO GOVERNMENT PERSONNEL 

 

When specified in other sections, furnish the services of competent 

instructors to give full instruction to the designated Government personnel 

in the adjustment, operation, and maintenance, including pertinent safety 

requirements, of the specified equipment or system.  Instructors shall be 

thoroughly familiar with all parts of the installation and shall be trained 

in operating theory as well as practical operation and maintenance work. 

 

Instruction shall be given during the first regular work week after the 

equipment or system has been accepted and turned over to the Government for 

regular operation.  The number of man-days (8 hours per day) of instruction 

furnished shall be as specified in the individual section.  When more than 4 

man-days of instruction are specified, use approximately half of the time 

for classroom instruction.  Use other time for instruction with the 

equipment or system. 

 

When significant changes or modifications in the equipment or system are 

made under the terms of the contract, provide additional instruction to 

acquaint the operating personnel with the changes or modifications. 

 

1.8   ACCESSIBILITY 

 

Install all work so that parts requiring periodic inspection, operation, 

maintenance, and repair are readily accessible.  Install concealed valves, 

expansion joints, controls, dampers, and equipment requiring access, in 

locations freely accessible through access doors. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

3.1   PAINTING OF NEW EQUIPMENT 

 

New equipment painting shall be factory applied or shop applied, and shall 

be as specified herein, and provided under each individual section. 

 

3.1.1   Factory Painting Systems 

 

Manufacturer's standard factory painting systems may be provided subject to 

certification that the factory painting system applied will withstand 125 

hours in a salt-spray fog test, except that equipment located outdoors shall 

withstand 500 hours in a salt-spray fog test.  Salt-spray fog test shall be 

in accordance with ASTM B 117, and for that test the acceptance criteria 

shall be as follows:  immediately after completion of the test, the paint 
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shall show no signs of blistering, wrinkling, or cracking, and no loss of 

adhesion; and the specimen shall show no signs of rust creepage beyond 0.125 

inch on either side of the scratch mark. 

  

The film thickness of the factory painting system applied on the equipment 

shall not be less than the film thickness used on the test specimen.  If 

manufacturer's standard factory painting system is being proposed for use on 

surfaces subject to temperatures above 120 degrees F, the factory painting 

system shall be designed for the temperature service. 

 

3.1.2   Shop Painting Systems for Metal Surfaces 

 

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 

need not be painted.  Apply coatings to clean dry surfaces.  Clean the 

surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 

solvent degreasing prior to application of paint, except metal surfaces 

subject to temperatures in excess of 120 degrees F shall be cleaned to bare 

metal. 

 

Where more than one coat of paint is specified, apply the second coat after 

the preceding coat is thoroughly dry.  Lightly sand damaged painting and 

retouch before applying the succeeding coat. Color of finish coat shall be 

aluminum or light gray. 

 

a.  Temperatures Less Than 120 Degrees F: Immediately after 

cleaning, the metal surfaces subject to temperatures less than 120 

degrees F shall receive one coat of pretreatment primer applied to 

a minimum dry film thickness of 0.3 mil, one coat of primer applied 

to a minimum dry film thickness of one mil; and two coats of enamel 

applied to a minimum dry film thickness of one mil per coat. 

 

b.  Temperatures Between 120 and 400 Degrees F:  Metal surfaces 

subject to temperatures between 120 and 400 degrees F shall receive 

two coats of  400 degrees F heat-resisting enamel applied to a 

total minimum thickness of 2 mils. 

 

c.  Temperatures Greater Than 400 Degrees F: Metal surfaces subject 

to temperatures greater than 400 degrees F shall receive two coats 

of 600 degrees F heat-resisting paint applied to a total minimum 

dry film thickness of 2 mils. 

 

3.2   MECHANICAL PAINTING 

 

Any mechanical accessories requiring field painting shall be accomplished in 

accordance with Section 09900 PAINTS AND COATING. 

   

-- End of Section -- 
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SECTION 15070 

 

MECHANICAL SOUND, VIBRATION, AND SEISMIC CONTROL 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

 

ARI 370 (2001) Sound Rating of Large Outdoor 

Refrigerating and Air-Conditioning Equipment 

 

ARI 575 (1994) Method of Measuring Machinery Sound 

Within an Equipment Space 

 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 

 

AISC 350 (1999) Load and Resistance Factor Design 

(LRFD) Specification for Structural Steel 

Buildings 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS D1.1/D1.1M (2002) Structural Welding Code - Steel 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings on 

Iron and Steel Products 

 

ASTM A 36/A 36M (2003a) Carbon Structural Steel 

 

ASTM C 94 (1994) Ready-Mixed Concrete 

 

ASTM D 2240 (2003) Rubber Property - Durometer Hardness 

 

ASTM D 471 (1998e1) Rubber Property - Effect of Liquids 

 

ASTM E 84 (2004) Surface Burning Characteristics of 

Building Materials 

 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 

(SMACNA) 

 

SMACNA Arch. Manual (2003, 6th Ed) Architectural Sheet Metal 

Manual 

 

SMACNA Industry Practice (1975, 1st Ed) Accepted Industry Practice for 

Industrial Duct Construction 
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 1.2   RELATED REQUIREMENTS 

 

The provisions of Section 15050 BASIC MECHANICAL MATERIALS AND METHODS apply 

to this section. 

 

1.3   DEFINITIONS 

 

1.3.1   Decibels dB 

 

Measure of sound level.  Decibels are referenced to either 20 uPa for sound 

pressure levels or one pW for sound power levels.  dBA is the overall "A" 

weighted sound level. 

 

1.3.2   Machinery 

 

The vibration or noise producing equipment that must be isolated. 

 

1.3.3   Manufacturer 

 

The fabricator or supplier of vibration-isolation or seismic-protection 

materials and equipment.  For mechanical equipment and machinery the term 

machinery manufacturer will be used. 

 

1.3.4   Micropascal uPa 

 

10 to the minus 6 power newtons per square meter. 

 

1.3.5   Picowatt pW 

 

10 to the minus 12 power watts. 

 

1.4   SYSTEM DESCRIPTION 

 

1.4.1   Spring Isolator Data 

 

For each type and size of spring isolator, submit the spring outside 

diameter, deflection, operating spring height, unloaded spring height, solid 

spring height, the ratio of the outside diameter to the operating spring 

height, the load to deflection ratio of the springs, and weight and sizes of 

structural steel members. 

 

1.4.2   Machinery Manufacturer's Sound Data 

 

For each piece of indicated machinery to be vibration isolated, the 

calculated sound power test data or sound pressure test data as levels in dB 

in the eight octave bands between 63 and 8,000 Hz.  Refer sound power levels 

to one pW and sound pressure levels to 20 uPa.  Submit the overall "A" 

weighted scale sound pressure level in dB.  Submit the standard test 

procedure used to obtain the sound power or pressure data for the applicable 

vibration isolation equipment size. 

 

1.4.3   Machinery 

 

For each item of machinery, compare spring static deflections with the 

specified minimum static deflection, to show that the calculated spring 

static deflections are not less than the minimum static deflections 
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specified.  Rated spring static deflections are not acceptable in lieu of 

calculated spring static deflections. 

 

1.4.4   Machinery Over 300 Pounds 

 

For machinery items over 300 pounds, provide calculations for shear, pull-

up, primary overturning, and secondary overturning. 

 

1.4.5   Machinery Vibration Criteria 

 

TABLE 1B 

 

Class II Vibration Isolator Types and Minimum Static Deflection 

(MSD, inches) for basements below grade and floor slabs on earth 

 

  Equipment                        Type (Note (1))     MSD 

 

  Factory Assembled Air 

  Handling Equipment AH, 

  AC and HV Units 

  (Note (2)) 

  

    Floor Mounted Units 

 

     Up to 5 hp                    NP                  0.25 

                                   NM                  0.35 

 

     Over 5 hp 

      Up to 400 rpm                NM                  0.35 

      Over 401 rpm                 NM                  0.35 

 

    Centrifugal Blowers 

     175 - 224 rpm                 NM-B                0.35 

     225 - 299 rpm                 NM-B                0.35 

     300 - 374 rpm                 NM-B                0.35 

     375 - 499 rpm                 NM-B                0.35 

     Over 500 rpm                  NM-B                0.35 

 

Provide vibration isolators and seismic snubbers for mechanical and 

electrical machinery and associated piping and ductwork as indicated, to 

minimize transmission of vibrations and structure borne noise to the 

building structure or spaces or from the building structure to the 

machinery.  Comply with the following vibration schedule. 

 

1.4.6   Machinery Airborne Sound Level Criteria 

 

1.4.6.1   Basic Criteria 

 

For each piece of machinery in the human work environment, do not exceed the 

maximum airborne sound levels 84 dB A-weighted scale, continuous or 

intermittent, or 140 dB peak sound pressure-level, impact or impulse, noise. 

 

1.4.6.2   Sound Data Schedule 

 

TABLE 2A 

Sound Data Schedule 
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  Equipment            |    Maximum Sound Power  Level (dB)_______________ 

                       |  Octave Band Level Center Frequency (Hz)_________ 

  _____________________|63   | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 

 

                       |     |     |     |     |      |      |      | 

  Air Conditioning Unit| 100 |  96 |  90 |  89 |  86  |  80  |  75  |  72 

                       |     |     |     |     |      |      |      | 

  Fan                  |  55 |  50 |  48 |  47 |  48  |  46  |  42  |  37 

 

1.4.7   Welding 

 

AWS D1.1/D1.1M. 

 

1.5   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Isolators 

 

Flexible connectors 

 

Flexible duct connectors 

 

Pipe guides 

 

Seismic snubbers 

 

Vertical stops 

 

Thrust restraints 

 

Machinery manufacturer's sound data 

 

1.6   QUALITY ASSURANCE 

 

1.6.1   Vibration Isolator Procurement 

 

For each piece of machinery to be isolated from vibration, supply the 

inertia base, machinery base, platform, rails, saddles, vibration isolators, 

seismic snubbers, and other associated materials and equipment as a 

coordinated package by a single manufacturer or by the machinery 

manufacturer.  Select isolators that provide uniform deflection even when 

machinery weight is not evenly distributed.  This requirement does not 

include the flexible connectors or the hangers for the associated piping and 

ductwork. 

 

1.6.2   Unitized Machinery Assemblies 

 

Mounting of unitized assemblies directly on vibration isolation springs is 

acceptable if machinery manufacturer certifies that the end supports of the 

assemblies have been designed for such installation. 
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PART 2   PRODUCTS 

 

2.1   CORROSION PROTECTION FOR STEEL PARTS 

 

ASTM A 123/A 123M hot-dipped galvanized, or equivalent manufacturer standard 

coatings.  Where steel parts are exposed to the weather, provide galvanized 

coating of at least 2 ounces of zinc per square foot of surface.  Coat 

springs with neoprene. 

 

2.2   NEOPRENE 

 

ASTM D 471 and ASTM D 2240, Grade Durometer 40, 50, or 60, and oil 

resistant. 

 

2.3   FLOOR-MOUNTED ISOLATORS 

 

2.3.1   Neoprene Isolation Pads 

 

Provide pads at least 1/4 inch thick with cross-ribbed or waffle design.  

For concentrated loads, provide steel bearing plates bonded or cold cemented 

to the pads. 

 

2.3.2   Neoprene Isolators 

 

Provide molded neoprene isolators having steel base plates with mounting 

holes and, at the top, steel mounting plates with mounting holes or threaded 

inserts.  Provide elements of type and size coded with molded letters or 

color-coded for capacity identification.  Embed metal parts completely in 

neoprene. 

 

2.4   SPRING ISOLATORS AND PROTECTED SPRING ISOLATORS 

 

Provide spring isolators or protected spring isolators that are adjustable 

and laterally stable with free-standing springs of horizontal stiffness at 

minimum 80 percent of the vertical (axial) stiffness.  For machine-attached 

and floor-attached restraining elements, separate from metal-to-metal 

contact by neoprene cushions 1/8 inch thick minimum.  Provide neoprene 

acoustic friction pads at least 1/4 inch thick. 

 

2.4.1   Springs 

 

Provide springs with base and compression plates, to keep spring ends 

parallel during and after deflection to operating height.  Provide outside 

coil diameters at least 0.8 of the operating height.  At operating height, 

springs shall have additional travel to complete (solid) compression equal 

to at least 50 percent of the operating deflection. 

 

2.4.2   Mounting and Adjustment 

 

Provide base and compression plates with mounting holes or threaded 

fittings.  Bolt leveling adjustment bolts to machinery or base. 

 

2.5   SUSPENSION ISOLATORS 

 

Provide hangers with suspension isolators encased in open steel brackets. 

Isolate hanger rods from isolator steel brackets with neoprene-lined 

opening. 
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2.5.1   Suspension Neoprene Isolators 

 

Provide double-deflection elements with minimum 3/8 inch deflection. 

 

2.5.2   Suspension Spring Isolators 

 

Provide hangers with springs and molded neoprene elements in series. Provide 

isolators with adjustable spring-preloading devices where required to 

maintain constant pipe elevations during installation and when pipe 

operational loads are transferred to the springs. 

 

2.6   NOT USED 

 

2.7   NOT USED 

 

2.8   NOT USED 

 

2.8.1   NOT USED 

 

2.8.2   NOT USED 

 

2.9   FLEXIBLE DUCT CONNECTORS 

 

Provide flexible duct connectors fabricated in accordance with SMACNA 

Industry Practice. 

 

2.10   NOT USED 

 

2.11   NOT USED 

 

2.12   NOT USED 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

3.1.1   Vibration and Noise Isolation Components 

 

Install vibration-and-noise isolation materials and equipment as indicated 

and in accordance with machinery manufacturer's instructions. 

 

3.1.2   Suspension Vibration Isolators 

 

Provide suspension isolation hangers for piping, suspended equipment, and 

suspended equipment platforms in mechanical equipment rooms, as indicated 

and as specified.  For operating load static deflections of 1/4 inch or 

less, provide neoprene pads or single deflection neoprene isolators.  For 

operating load static deflections over 5/16 to 3/8 inch, provide double-

deflection neoprene element isolators.  For operating load static 

deflections over 3/8 inch, provide isolators with spring and neoprene 

elements in series. 

 

3.1.3   NOT USED 

 

3.1.4   NOT USED 
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3.1.5   Flexible Pipe and Duct Connectors 

 

Install flexible connectors in accordance with the manufacturer's 

instructions.  When liquid pulsation dampening is required, flexible 

connectors with spherical configuration may be used.  Provide restraints for 

pipe connectors at pumps to prevent connector failure upon pump startup. 

 

3.1.6   NOT USED 

 

3.1.7   NOT USED 

 

3.1.7.1   NOT USED 

 

3.1.7.2   NOT USED 

 

3.1.7.3   Unbalanced Machinery 

 

Provide foundation suspension systems specifically designed to resist 

horizontal forces for machinery with large unbalanced horizontal forces. 

Vibration isolator systems shall conform to the machinery manufacturer's 

recommendations. 

 

3.1.7.4   Nonrotating Machinery 

 

Mount nonrotating machinery in systems which include rotating or vibrating 

machinery on isolators having the same deflection as the hangers and 

supports for the pipe connected to. 

 

3.1.7.5   NOT USED 

 

3.1.7.6   NOT USED 

 

TABLE 3B 

 

Class II Vibration Isolator Types and Minimum Static Deflection 

(MSD, inches) for basements below grade and floor slabs on earth 

 

  Equipment                        Type (Note (1))     MSD 

 

  Factory Assembled Air 

  Handling Equipment AH, 

  AC and HV Units 

 

    Floor Mounted Units 

 

     Up to 5 hp                    NP                  0.25 

                                   NM                  0.35 

 

     Over 5 hp 

      Up to 400 rpm                NM                  0.35 

      Over 401 rpm                 NM                  0.35 

 

NOTES:  (1) Equipment Vibration Isolation Schedule Designations (Hyphenated 

designations are combinations of the following:) 

  

 B – Welded structural steel bases 
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H – Spring isolators (suspended equipment and piping) Where required, 

provide with adjustable preloading devices. 

 

 HR – Thrust Restraints 

 

 I – Concrete inertia bases with steel forms 

 

 NM – Neoprene mounts 

 

 NP – Neoprene Pads 

 

 R – Structural  

 

3.1.8   NOT USED 

 

 

3.1.8.1   NOT USED 

 

3.1.8.2   NOT USED 

 

3.1.8.3   NOT USED 

 

3.1.8.4   NOT USED 

 

3.1.9   NOT USED 

 

3.1.10   NOT USED 

 

3.1.10.1   NOT USED 

 

3.1.10.2   NOT USED 

 

3.1.10.3   NOT USED 

 

3.1.10.4   NOT USED 

 

3.1.10.5   NOT USED 

 

3.1.10.6   NOT USED 

 

3.1.10.7   NOT USED 

 

3.1.10.8   NOT USED 

 

3.1.11   NOT USED 

 

3.1.11.1   NOT USED 

 

3.1.11.2   NOT USED 

 

3.1.11.3   NOT USED 

 

3.1.12   NOT USED 

 

3.1.12.1   NOT USED 
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3.1.12.2   NOT USED 

 

3.1.12.3   NOT USED 

 

3.1.13   NOT USED 

 

3.1.13.1   NOT USED 

 

3.1.13.2   NOT USED 

 

3.1.13.3   NOT USED 

 

3.1.13.4   NOT USED 

 

3.1.14   NOT USED 

 

3.1.15   NOT USED 

 

3.1.16   NOT USED 

 

3.1.17   NOT USED 

 

3.2   FIELD QUALITY CONTROL 

 

Provide equipment and apparatus required for performing inspections and 

tests.  Notify Contracting Officer 14 days prior to machinery sound 

vibration testing.  Rebalance, adjust, or replace machinery with noise or 

vibration levels in excess of those given in the machinery specifications, 

or machinery manufacturer's data. 

 

3.2.1   Field Inspections 

 

Prior to initial operation, inspect the vibration isolators and seismic 

snubbers for conformance to drawings, specifications, and manufacturer's 

data and instructions.  Check for vibration and noise transmission through 

connections, piping, ductwork, foundations, and walls.  Check connector 

alignment before and after filling of system and during operation.  Correct 

misalignment without damage to connector and in accordance with 

manufacturer's recommendations. 

 

3.2.2   Spring Isolator Inspection 

 

After installation of spring isolators or protected spring isolators, and 

seismic restraint devices, the machinery shall rock freely on its spring 

isolators within limits of stops or seismic restraint devices.  Eliminate or 

correct interferences. 

 

3.2.3   NOT USED 

 

3.2.3.1   NOT USED 

 

3.2.3.2   NOT USED 

   -- End of Section -- 
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SECTION 15080 

 

THERMAL INSULATION FOR MECHANICAL SYSTEMS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only.  At the discretion of the Government, the 

manufacturer of any material supplied will be required to furnish test 

reports pertaining to any of the tests necessary to assure compliance with 

the standard or standards referenced in this specification. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 167 (2004) Stainless and Heat-Resisting Chromium-

Nickel Steel Plate, Sheet, and Strip 

 

ASTM A 240/A 240M (2004ae1) Chromium and Chromium-Nickel 

Stainless Steel Plate, Sheet, and Strip for 

Pressure Vessels for General Applications 

 

ASTM A 580/A 580M (1998; R 2004) Stainless Steel Wire 

 

ASTM B 209 (2004) Aluminum and Aluminum-Alloy Sheet and 

Plate 

 

ASTM C 1126 (2004) Faced or Unfaced Rigid Cellular 

Phenolic Thermal Insulation 

 

ASTM C 1136 (2003a) Flexible, Low Permeance Vapor 

Retarders for Thermal Insulation 

 

ASTM C 1290 (2004) Flexible Fibrous Glass Blanket 

Insulation Used to Externally Insulate HVAC 

Ducts 

 

ASTM C 195 (2000) Mineral Fiber Thermal Insulating 

Cement 

 

ASTM C 449/C 449M (2000) Mineral Fiber Hydraulic-Setting 

Thermal Insulating and Finishing Cement 

 

ASTM C 533 (2004) Calcium Silicate Block and Pipe 

Thermal Insulation 

 

ASTM C 534 (2003) Preformed Flexible Elastomeric 

Cellular Thermal Insulation in Sheet and 

Tubular Form 

 

ASTM C 547 (2003) Mineral Fiber Pipe Insulation 

 

ASTM C 552 (2003) Cellular Glass Thermal Insulation 
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ASTM C 553 (2002) Mineral Fiber Blanket Thermal 

Insulation for Commercial and Industrial 

Applications 

 

ASTM C 591 (2001) Unfaced Preformed Rigid Cellular 

Polyisocyanurate Thermal Insulation 

 

ASTM C 592 (2004) Mineral Fiber Blanket Insulation and 

Blanket-Type Pipe Insulation (Metal-Mesh 

Covered) (Industrial Type) 

 

ASTM C 610 (1999) Molded Expanded Perlite Block and Pipe 

Thermal Insulation 

 

ASTM C 612 (2004) Mineral Fiber Block and Board Thermal 

Insulation 

 

ASTM C 647 (1995; R 2000) Properties and Tests of 

Mastics and Coating Finishes for Thermal 

Insulation 

 

ASTM C 665 (2001e1) Mineral-Fiber Blanket Thermal 

Insulation for Light Frame Construction and 

Manufactured Housing 

 

ASTM C 795 (2003) Thermal Insulation for Use in Contact 

with Austenitic Stainless Steel 

 

ASTM C 916 (1985; R 2001e1) Adhesives for Duct Thermal 

Insulation 

 

ASTM C 920 (2002) Elastomeric Joint Sealants 

 

ASTM C 921 (2003a) Jackets for Thermal Insulation 

 

ASTM D 882 (2002) Tensile Properties of Thin Plastic 

Sheeting 

 

ASTM E 2231 (2002) Specimen Preparation and Mounting of 

Pipe and Duct Insulation Materials to Assess 

Surface Burning Characteristics 

 

ASTM E 84 (2004) Surface Burning Characteristics of 

Building Materials 

 

ASTM E 96 (2000e1) Water Vapor Transmission of 

Materials 

 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 

INDUSTRY (MSS) 

 

MSS SP-69 (2002) Pipe Hangers and Supports - Selection 

and Application 

 

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA) 
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MICA Insulation Stds (1999) National Commercial & Industrial 

Insulation Standards 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 255 (2000) Method of Test of Surface Burning 

Characteristics of Building Materials 

 

NFPA 96 (2001) Ventilation Control and Fire 

Protection of Commercial Cooking Operations 

 

U.S. DEPARTMENT OF DEFENSE (DOD) 

 

MIL-A-3316 (Rev C; Am 2) Adhesives, Fire-Resistant, 

Thermal Insulation 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 723 (2003) Test for Surface Burning 

Characteristics of Building Materials 

 

1.2   SYSTEM DESCRIPTION 

 

Field-applied insulation and accessories on mechanical systems shall be as 

specified herein; factory-applied insulation is specified under the piping, 

duct or equipment to be insulated.  Insulation of heat distribution systems 

and chilled water systems outside of buildings shall be as specified in 

Section 02546 PRE-ENGINEERED UNDERGROUND HEAT DISTRIBUTION SYSTEM.  Field 

applied insulation materials required for use on Government-furnished items 

as listed in the SPECIAL CONTRACT REQUIREMENTS shall be furnished and 

installed by the Contractor. 

 

1.3   GENERAL QUALITY CONTROL 

 

1.3.1   Standard Products 

 

Provide field-applied insulation for heating, ventilating, and cooling 

(HVAC) air distribution systems and piping systems which are located within, 

on, under, and adjacent to buildings; and for plumbing systems.  Materials 

shall be the standard products of manufacturers regularly engaged in the 

manufacture of such products and shall essentially duplicate items that have 

been in satisfactory use for at least 2 years prior to bid opening. 

 

1.3.2   Installer's Qualifications 

 

Qualified installers shall have successfully completed three or more similar 

type jobs within the last 5 years. 

 

1.3.3   Surface Burning Characteristics 

 

Unless otherwise specified, insulation shall have a maximum flame spread 

index of 25 and a maximum smoke developed index of 50 when tested in 

accordance with ASTM E 84.  Flame spread, and smoke developed indexes, shall 

be determined by ASTM E 84, NFPA 255 or UL 723.  Insulation shall be tested 

in the same density and installed thickness as the material to be used in 

the actual construction.  Test specimens shall be prepared and mounted 
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according to ASTM E 2231.  Insulation materials located exterior to the 

building perimeter are not required to be fire rated. 

 

1.3.4   Identification of Materials 

 

Packages or standard containers of insulation, jacket material, cements, 

adhesives, and coatings delivered for use, and samples required for approval 

shall have manufacturer's stamp or label attached giving the name of the 

manufacturer and brand, and a description of the material.  Insulation 

packages and containers shall be asbestos free. 

 

1.4   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

General Materials, including Material Safety Data Sheets in 

accordance with FED-STD-313 

Adhesives 

Sealants 

Duct Insulation 

Duct Insulation Jackets 

Pipe Insulation Materials 

Jackets 

 

  A complete list of materials, including manufacturer's 

descriptive technical literature, performance data, catalog cuts, 

and installation instructions.  The product number, k-value, 

thickness and furnished accessories for each mechanical system 

requiring insulation shall be included.  Materials furnished under 

this section of the specification shall be submitted at one time. 

 

1.5   STORAGE 

 

Materials shall be delivered in the manufacturer's unopened containers.  

Materials delivered and placed in storage shall be provided with protection 

from weather, humidity, dirt, dust and other contaminants.  The Contracting 

Officer may reject insulation material and supplies that become dirty, 

dusty, wet, or contaminated by some other means. 

 

1.6   RECYCLED MATERIALS 

 

Provide thermal insulation containing recycled materials to the extent 

practicable, provided that the materials meet all other requirements of this 

section. The Contractor shall comply with EPA requirements in accordance 

with Section 01011 SPECIAL REQUIREMENTS, paragraph 1.16 Buy Recycle Program. 

The minimum recycled material content of the following insulation are: 

 

Rock Wool - 75 percent slag of weight 

Fiberglass - 20-25 percent glass cullet by weight 

Rigid Foam - 9 percent recovered material 
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PART 2   PRODUCTS 

 

2.1   GENERAL MATERIALS 

 

Insulation material shall conform to Table 1.  Insulation thickness shall be 

as listed in Table 2.  Insulation thickness as specified in Table 2 shall be 

1 inch.  Insulation exterior shall be cleanable, grease resistant, non-

flaking and non-peeling.  Materials shall be compatible and shall not 

contribute to corrosion, soften, or otherwise attack surfaces to which 

applied in either wet or dry state.  Materials to be used on stainless steel 

surfaces shall meet ASTM C 795 requirements.  Materials shall be asbestos 

free and conform to the following: 

 

2.1.1   Adhesives 

 

2.1.1.1   Acoustical Lining Insulation Adhesive 

 

Adhesive shall be a nonflammable, fire-resistant adhesive conforming to ASTM 

C 916, Type I. 

 

2.1.1.2   Mineral Fiber Insulation Cement 

 

Cement shall be in accordance with ASTM C 195. 

 

2.1.1.3   Lagging Adhesive 

 

Lagging is the material used for thermal insulation, especially around a 

cylindrical object.  This may include the insulation as well as the 

cloth/material covering the insulation.  Lagging adhesives shall be 

nonflammable and fire-resistant and shall have a maximum flame spread index 

of 25 and a maximum smoke developed index of 50 when tested in accordance 

with ASTM E 84.  Adhesive shall be MIL-A-3316, Class 1, pigmented white and 

be suitable for bonding fibrous glass cloth to faced and unfaced fibrous 

glass insulation board; for bonding cotton brattice cloth to faced and 

unfaced fibrous glass insulation board; for sealing edges of and bonding 

fibrous glass tape to joints of fibrous glass board; for bonding lagging 

cloth to thermal insulation; or Class 2 for attaching fibrous glass 

insulation to metal surfaces.  Lagging adhesives shall be applied in strict 

accordance with the manufacturer's recommendations for pipe and duct 

insulation. 

 

2.1.2   Contact Adhesive 

 

Adhesives may be any of, but not limited to, the neoprane based, rubber 

based, or elastomeric type that have a maximum flame spread index of 25 and 

a maximum smoke developed index of 50 when tested in accordance with ASTM E 

84.  The adhesive shall not adversely affect, initially or in service, the 

insulation to which it is applied, nor shall it cause any corrosive effect 

on metal to which it is applied.  Any solvent dispersing medium or volatile 

component of the adhesive shall have no objectionable odor and shall not 

contain any benzene or carbon tetrachloride.  The dried adhesive shall not 

emit nauseous, irritating, or toxic volatile matters or aerosols when the 

adhesive is heated to any temperature up to 212 degrees F.  The dried 

adhesive shall be nonflammable and fire resistant.  Natural cross-

ventilation, local (mechanical) pickup, and/or general area (mechanical) 

ventilation shall be used to prevent an accumulation of solvent vapors, 

keeping in mind the ventilation pattern must remove any heavier-than-air 
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solvent vapors from lower levels of the workspaces.  Gloves and spectacle-

type safety glasses are recommended in accordance with safe installation 

practices. 

 

2.1.3   Caulking 

 

ASTM C 920, Type S, Grade NS, Class 25, Use A. 

 

2.1.4   Corner Angles 

 

Nominal 0.016 inch aluminum 1 x 1 inch with factory applied kraft backing.  

Aluminum shall be ASTM B 209, Alloy 3003, 3105, or 5005. 

 

2.1.5   Finishing Cement 

 

ASTM C 449/C 449M: Mineral fiber hydraulic-setting thermal insulating and 

finishing cement.  All cements that may come in contact with Austenitic 

stainless steel must comply with ASTM C 795. 

 

2.1.6   Fibrous Glass Cloth and Glass Tape 

 

Fibrous glass cloth, with 20X20 maximum mesh size, and glass tape shall have 

maximum flame spread index of 25 and a maximum smoke developed index of 50 

when tested in accordance with ASTM E 84.  Tape shall be 4 inch wide rolls.  

Class 3 tape shall be 4.5 ounces/square yard. 

 

2.1.7   Staples 

 

Outward clinching type Type 304 or 316 stainless steel. 

 

2.1.8   NOT USED 

 

2.1.8.1   NOT USED 

 

2.1.8.2   NOT USED 

 

2.1.9   Vapor Retarder Required 

 

ASTM C 921, Type I, minimum puncture resistance 50 Beach units on all 

surfaces except concealed ductwork, where a minimum puncture resistance of 

25 Beach units is acceptable.  Minimum tensile strength, 35 pounds/inch 

width.  ASTM C 921, Type II, minimum puncture resistance 25 Beach units, 

tensile strength minimum 20 pounds/inch width.  Jackets used on insulation 

exposed in finished areas shall have white finish suitable for painting 

without sizing.  Based on the application, insulation materials that require 

factory applied jackets are mineral fiber, cellular glass, polyisocyanurate, 

and phenolic foam.  Insulation materials that do not require jacketing are 

flexible elastomerics.  All non-metallic jackets shall have a maximum flame 

spread index of 25 and a maximum smoke developed index of 50 when tested in 

accordance with ASTM E 84. 

 

2.1.9.1   White Vapor Retarder All Service Jacket (ASJ) 

 

Standard reinforced fire retardant jacket for use on hot/cold pipes, ducts, 

or equipment.  Vapor retarder jackets used on insulation exposed in finished 

areas shall have white finish suitable for painting without sizing. 
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2.1.9.2   Vapor Retarder Mastic Coatings 

 

The vapor retarder coating shall be fire and water resistant and 

appropriately selected for either outdoor or indoor service.  Color shall be 

white.  The water vapor permeance of the compound shall be determined 

according to procedure B of ASTM E 96 utilizing apparatus described in ASTM 

E 96.  The coating shall be a nonflammable, fire resistant type.  All other 

application and service properties shall be in accordance with ASTM C 647. 

 

2.1.9.3   Laminated Film Vapor Retarder 

 

ASTM C 1136, Type I, maximum moisture vapor transmission 0.02 perms, minimum 

puncture resistance 50 Beach units on all surfaces except concealed 

ductwork, where Type II, maximum moisture vapor transmission 0.02 perms, a 

minimum puncture resistance of 25 Beach units is acceptable.  Vapor retarder 

shall have a maximum flame spread index of 25 and a maximum smoke developed 

index of 50 when tested in accordance with ASTM E 84. 

 

2.1.9.4   Polyvinylidene Chloride (PVDC) Film Vapor Retarder 

 

The PVDC film vapor retarder shall have a maximum moisture vapor 

transmission of 0.02 perms, minimum puncture resistance of 150 Beach units, 

a minimum tensile strength in any direction of 30 lb/inch when tested per 

ASTM D 882, and a maximum flame spread index of 25 and a maximum smoke 

developed index of 50 when tested in accordance with ASTM E 84. 

 

2.1.9.5   Polyvinylidene Chloride Vapor Retarder Adhesive Tape 

 

Requirements must meet the same as specified for Laminated Film Vapor 

Retarder above. 

 

2.1.10   Vapor Retarder Not Required 

 

ASTM C 921, Type II, Class D, minimum puncture resistance 50 Beach units on 

all surfaces except ductwork, where Type IV, maximum moisture vapor 

transmission 0.10, a minimum puncture resistance of 25 Beach units is 

acceptable.  Jacket shall have a maximum flame spread index of 25 and a 

maximum smoke developed index of 50 when tested in accordance with ASTM E 

84. 

 

2.1.11   Wire 

 

Soft annealed ASTM A 580/A 580M Type 302, 304 or 316 stainless steel, 16 or 

18 gauge. 

 

2.1.12   Insulation Bands 

 

Insulation bands shall be 1/2 inch wide; 26 gauge stainless steel. 

 

2.1.13   Sealants 

 

Sealants shall be chosen from the butyl polymer type, the styrene-butadiene 

rubber type, or the butyl type of sealants.  Sealants shall have a maximum 

moisture vapor transmission of 0.02 perms, and a maximum flame spread index 

of 25 and a maximum smoke developed index of 50 when tested in accordance 

with ASTM E 84. 
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2.2   PIPE INSULATION MATERIALS 

 

Pipe insulation materials shall be limited to those listed herein and shall 

meet the following requirements: 

 

2.2.1   Aboveground Cold Pipeline (-30 to 60 degrees F) 

 

Insulation for outdoor, indoor, exposed or concealed applications shall be 

as follows: 

 

 

a.  Flexible Elastomeric Cellular Insulation:  ASTM C 534, Grade 1, 

Type I or II.  Type II shall have vapor retarder skin on one or 

both sides of the insulation. 

 

2.2.2   Aboveground Hot Pipeline (Above 60 degrees F) 

 

Insulation for outdoor, indoor, exposed or concealed applications shall meet 

the following requirements.  Supply the insulation with manufacturer's 

recommended factory-applied jacket. 

 

 

a.  Cellular Glass:  ASTM C 552, Type II and Type III.  Supply the 

insulation with manufacturer's recommended factory-applied jacket. 

 

2.2.3   NOT USED 

 

2.2.4   NOT USED 

 

2.2.4.1   NOT USED 

 

2.2.4.2   NOT USED 

 

2.3   DUCT SYSTEMS INSULATION 

 

2.3.1   Duct Insulation 

 

Provide factory-applied insulation with insulation manufacturer's standard 

reinforced fire-retardant vapor barrier.  

 

2.3.1.1   Rigid Insulation 

 

Rigid mineral fiber in accordance with ASTM C 612, Class 2 (maximum surface 

temperature 400 degrees F), 3 pcf average, one inch thick, Type IA, IB, II, 

III, and IV. 

 

2.3.1.2   Blanket Insulation 

 

Blanket flexible mineral fiber insulation conforming to ASTM C 553, Type 1, 

Class B-3, 3/4 pcf nominal, 2.0 inches thick or Type II up to 250 degrees F.  

Also ASTM C 1290 Type III may be used. 

 

2.3.2   NOT USED 

 

2.3.3   NOT USED 
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2.3.4   Duct Insulation Jackets 

 

2.3.4.1   All-Purpose Jacket 

 

Provide insulation with insulation manufacturer's standard reinforced fire-

retardant jacket with or without integral vapor barrier as required by the 

service.  In exposed locations, provide jacket with a white surface suitable 

for field painting. 

 

2.3.4.2   NOT USED 

 

2.3.5   NOT USED 

 

2.4   NOT USED 

 

PART 3   EXECUTION 

 

3.1   APPLICATION - GENERAL 

 

Insulation shall only be applied to unheated and uncooled piping and 

equipment.  Flexible elastomeric cellular insulation shall not be compressed 

at joists, studs, columns, ducts, hangers, etc.  The insulation shall not 

pull apart after a one hour period; any insulation found to pull apart after 

one hour, shall be replaced. 

 

3.1.1   Installation 

 

Except as otherwise specified, material shall be installed in accordance 

with the manufacturer's written instructions.  Insulation materials shall 

not be applied until tests specified in other sections of this specification 

are completed.  Material such as rust, scale, dirt and moisture shall be 

removed from surfaces to receive insulation.  Insulation shall be kept clean 

and dry.  Insulation shall not be removed from its shipping containers until 

the day it is ready to use and shall be returned to like containers or 

equally protected from dirt and moisture at the end of each workday.  

Insulation that becomes dirty shall be thoroughly cleaned prior to use.  If 

insulation becomes wet or if cleaning does not restore the surfaces to like 

new condition, the insulation will be rejected, and shall be immediately 

removed from the jobsite.  Joints shall be staggered on multi layer 

insulation.  Mineral fiber thermal insulating cement shall be mixed with 

demineralized water when used on stainless steel surfaces.  Insulation, 

jacketing and accessories shall be installed in accordance with MICA 

Insulation Stds plates except where modified herein or on the drawings. 

 

3.1.2   NOT USED 

 

3.1.3   Painting and Finishing 

 

Painting shall be as specified in Section 09900 PAINTS AND COATINGS. 

 

3.1.4   Installation of Flexible Elastomeric Cellular Insulation 

 

Flexible elastomeric cellular insulation shall be installed with seams and 

joints sealed with rubberized contact adhesive.  Insulation with pre-applied 

adhesive is not permitted.  Flexible elastomeric cellular insulation shall 

not be used on surfaces greater than 200 degrees F.  Seams shall be 

staggered when applying multiple layers of insulation.  Insulation exposed 
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to weather and not shown to have jacketing shall be protected with two coats 

of UV resistant finish or PVC or metal jacketing as recommended by the 

manufacturer after the adhesive is dry and cured.  A brush coating of 

adhesive shall be applied to both butt ends to be joined and to both slit 

surfaces to be sealed.  The adhesive shall be allowed to set until dry to 

touch but tacky under slight pressure before joining the surfaces.  

Insulation seals at seams and joints shall not be capable of being pulled 

apart one hour after application.  Insulation that can be pulled apart one 

hour after installation shall be replaced. 

 

3.1.5   Welding 

 

No welding shall be done on piping, duct or equipment without written 

approval of the Contracting Officer.  The capacitor discharge welding 

process may be used for securing metal fasteners to duct. 

 

3.1.6   Pipes/Ducts/Equipment which Require Insulation 

 

Insulation is required on all pipes, ducts, or equipment, except for omitted 

items, as specified. 

 

3.2   PIPE INSULATION INSTALLATION 

 

3.2.1   Pipe Insulation 

 

3.2.1.1   General 

 

Pipe insulation shall be installed on aboveground hot and cold pipeline 

systems as specified below to form a continuous thermal retarder, including 

straight runs, fittings and appurtenances unless specified otherwise.  

Installation shall be with full length units of insulation and using a 

single cut piece to complete a run.  Cut pieces or scraps abutting each 

other shall not be used.  Pipe insulation shall be omitted on the following: 

 

a.  Pipe used solely for fire protection. 

 

b.  Chromium plated pipe to plumbing fixtures.  However, fixtures 

for use by the physically handicapped shall have the hot water 

supply and drain, including the trap, insulated where exposed. 

 

c.  Sanitary drain lines. 

 

d.  Air chambers. 

 

e.  Adjacent insulation. 

 

f.  ASME stamps. 

 

g.  Access plates of fan housings. 

 

h.  Cleanouts or handholes. 

 

i.  Components within factory preinsulated HVAC equipment. 

 

j.  Factory preinsulated flexible ductwork. 

 

k.  Factory preinsulated HVAC equipment. 



 

 

SECTION 15080  Page 11 

 

l.  Manufacturer's nameplates. 

 

m.  Vibration isolating connections. 

 

3.2.1.2   Pipes Passing Through Walls, Roofs, and Floors 

 

a.  Pipe insulation shall be continuous through the sleeve. 

 

b.  An aluminum jacket with factory applied moisture retarder shall 

be provided over the insulation wherever penetrations require 

sealing. 

 

c.  Where pipes penetrate interior walls, the aluminum jacket shall 

extend 2 inches beyond either side of the wall and shall be secured 

on each end with a band. 

 

d.  Where penetrating floors, the aluminum jacket shall extend from 

a point below the backup material to a point 10 inches above the 

floor with one band at the floor and one not more than 1 inch from 

the end of the aluminum jacket. 

 

e.  Where penetrating exterior walls, the aluminum jacket required 

for pipe exposed to weather shall continue through the sleeve to a 

point 2 inches beyond the interior surface of the wall 

 

f.  Where penetrating roofs, pipe shall be insulated as required 

for interior service to a point flush with the top of the flashing 

and sealed with vapor retarder coating.  The insulation for 

exterior application shall butt tightly to the top of flashing and 

interior insulation.  The exterior aluminum jacket shall extend 2 

inches down beyond the end of the insulation to form a counter 

flashing.  The flashing and counter flashing shall be sealed 

underneath with caulking. 

 

 

3.2.1.3   Pipes Passing Through Hangers 

 

a.  Insulation, whether hot or cold application, shall be 

continuous through hangers.  All horizontal pipes 2 inches and 

smaller shall be supported on hangers with the addition of a Type 

40 protection shield to protect the insulation in accordance with 

MSS SP-69.  Whenever insulation shows signs of being compressed, or 

when the insulation or jacket shows visible signs of distortion at 

or near the support shield, insulation inserts as specified below 

for piping larger than 2 inches shall be installed. 

 

3.2.1.4   Flexible Elastomeric Cellular Pipe Insulation 

 

Flexible elastomeric cellular pipe insulation shall be tubular form for pipe 

sizes 6 inches and less.  Grade 1, Type II sheet insulation used on pipes 

larger than 6 inches shall not be stretched around the pipe.  On pipes 

larger than 12 inches, the insulation shall be adhered directly to the pipe 

on the lower 1/3 of the pipe.  Seams shall be staggered when applying 

multiple layers of insulation.  Sweat fittings shall be insulated with 

miter-cut pieces the same size as on adjacent piping.  Screwed fittings 
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shall be insulated with sleeved fitting covers fabricated from miter-cut 

pieces and shall be overlapped and sealed to the adjacent pipe insulation. 

 

3.2.1.5   NOT USED 

 

3.2.1.6   Pipe Insulation Material and Thickness 

 

TABLE 1 

Insulation Material For Piping (°F) 

 

  __________________________________________________________________________ 

  Service           Material           Spec.   Type  Class  Vapor 

                                                            Retarder 

                                                            Required 

  ___________________________________________________________________________ 

  ___________________________________________________________________________ 

 Hot Domestic    Mineral Fiber      ASTM C 547   I    1      No 

 Water Supply &  Cellular Glass     ASTM C 552   II   2      No 

 Recirculating   Flex Elast Cell'r  ASTM C 534   I           No 

 Piping (Max.    Faced Phenol Foam  ASTM C 1126  III        Yes 

 200°F)          Polyisocianurate   ASTM C 591   I           No 

  ___________________________________________________________________________ 

 Refrigerant     Flex Elast Cell'r  ASTM C 534   I           No 

 Suction Piping  Cellular Glass     ASTM C 552   II   1     Yes 

 (35°F nominal)  Faced Phenol Foam  ASTM C 1126  III        Yes 

                 Polyisocianurate   ASTM C 591   I          Yes 

___________________________________________________________________________ 

 Compressed Air  Cellular Glass     ASTM C 552   II          No 

 Discharge,      Mineral Fiber      ASTM C 547   I    1      No 

 Steam and       Calcium Silicate   ASTM C 533   I           No 

 Condensate      Faced Phenol Foam  ASTM C 1126  III        Yes 

 Return          Perlite            ASTM C 610               No 

 (201 to 250°F)  Polyisocianurate   ASTM C 591   I           No 

___________________________________________________________________________ 

 A/C condensate  Polyisocianurate   ASTM C 591   I          Yes 

 Drain Located   Cellular Glass     ASTM C 552   II   2      No 

 Inside Bldg.    Flex Elast Cell'r  ASTM C 534   I           No 

                 Faced Phenol Foam  ASTM C 1126  II         Yes 

___________________________________________________________________________ 

 

TABLE 2 

Piping Insulation Thickness (inch and °F) 

___________________________________________________________________________ 

                                                Tube And Pipe Size (Inches) 

  

  Service            Material          <1   1- <1.5   1.5- <4   4- <8  >or = 

                                                                       to 8 

___________________________________________________________________________ 

  Refrigerant        Flex Elas Cell'r   0.5     0.5       1      N/A    N/A 

  Suction Piping     Cellular Glass     1.5     1.5       1.5    1.5    1.5 

  (35°F nominal)     Faced Phenol Foam  1       1         1      1      1 

_____________________________________________________________________________ 

  Discharge,                            1.5*    2*        2.5*   3*    3.5* 

  Steam, and         Calcium Silicate   2.5     3         4      4     4.5 

  Condensate Return  Cellular Glass     2       2.5       3      3     3 

  (201°F to 250°F)   Perlite            2.5     3         4      4     4.5 

_____________________________________________________________________________ 



 

 

SECTION 15080  Page 13 

  A/C condensate                        1.5     1.5       1.5    1.5    1.5 

  Drain Located      Flex Elas Cell'r   1       1         1      N/A    N/A 

  Inside Bldg.                          1       1         1      1      1 

 

3.2.2   Aboveground Cold Pipelines 

 

The following cold pipelines for minus 30 to plus 60 degrees F, shall be 

insulated per Table 2 except those piping listed in subparagraph Pipe 

Insulation in PART 3 as to be omitted.  This includes but is not limited to 

the following: 

 

a.  Refrigerant suction lines. 

 

 

3.2.2.1   Insulation Material and Thickness 

 

Insulation thickness for cold pipelines shall be determined using Table 2. 

 

3.2.2.2   Jacket for Mineral Fiber, Cellular Glass Insulated Pipe 

 

Insulation shall be covered with a factory applied vapor retarder jacket or 

field applied seal welded PVC jacket.  Insulation inside the building, to be 

protected with an aluminum jacket, shall have the insulation and vapor 

retarder jacket installed as specified herein.  The aluminum jacket shall be 

installed as specified for piping exposed to weather, except sealing of the 

laps of the aluminum jacket is not required.  In high abuse areas such as 

janitor closets and traffic areas in equipment rooms, kitchens, and 

mechanical rooms, aluminum jackets shall be provided for pipe insulation to 

the 6 ft level. 

 

3.2.2.3   Installing Insulation for Straight Runs Hot and Cold Pipe 

 

a.  Insulation shall be applied to the pipe with joints tightly 

butted.  All butted joints and ends shall be sealed with joint 

sealant and sealed with a vapor retarder coating or PVDC adhesive 

tape. 

 

b.  Longitudinal laps of the jacket material shall overlap not less 

than 1-1/2 inches.  Butt strips 3 inches wide shall be provided for 

circumferential joints. 

 

c.  Laps and butt strips shall be secured with adhesive and stapled 

on 4 inch centers if not factory self-sealing.  If staples are 

used, they shall be sealed per item "e." below.  Note that staples 

are not required with cellular glass systems. 

 

d.  Factory self-sealing lap systems may be used when the ambient 

temperature is between 40 and 120 degrees F during installation.  

The lap system shall be installed in accordance with manufacturer's 

recommendations.  Stapler shall be used only if specifically 

recommended by the manufacturer.  Where gaps occur, the section 

shall be replaced or the gap repaired by applying adhesive under 

the lap and then stapling. 

 

e.  All Staples, including those used to repair factory self-seal 

lap systems, shall be coated with a vapor retarder coating or PVDC 

adhesive tape.  All seams, except those on factory self-seal 
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systems shall be coated with vapor retarder coating or PVDC 

adhesive tape. 

 

f.  Breaks and punctures in the jacket material shall be patched by 

wrapping a strip of jacket material around the pipe and securing it 

with adhesive, stapling, and coating with vapor retarder coating or 

PVDC adhesive tape.  The patch shall extend not less than 1-1/2 

inches past the break. 

 

g.  At penetrations such as thermometers, the voids in the 

insulation shall be filled and sealed with vapor retarder coating 

or PVDC adhesive tape. 

 

h.  Installation of flexible elastomeric cellular pipe insulation 

shall be by slitting the tubular sections and applying them onto 

the piping or tubing.  Alternately, whenever possible slide un-slit 

sections over the open ends of piping or tubing.  All seams and 

butt joints shall be secured and sealed with adhesive.  When using 

self seal products only the butt joints shall be secured with 

adhesive.  Insulation shall be pushed on the pipe, never pulled.  

Stretching of insulation may result in open seams and joints.  All 

edges shall be clean cut.  Rough or jagged edges of the insulation 

shall not be permitted.  Proper tools such as sharp knives shall be 

used.  Grade 1, Type II sheet insulation when used on pipe larger 

than 6 inches shall not be stretched around the pipe.  On pipes 

larger than 12 inches, adhere sheet insulation directly to the pipe 

on the lower 1/3 of the pipe. 

 

3.2.2.4   Insulation for Fittings and Accessories 

 

a.  Pipe insulation shall be tightly butted to the insulation of 

the fittings and accessories.  The butted joints and ends shall be 

sealed with joint sealant and sealed with a vapor retarder coating 

or PVDC adhesive tape. 

 

b.  Precut or preformed insulation shall be placed around all 

fittings and accessories and shall conform to MICA plates except as 

modified herein:  5 for anchors; 10, 11, and 13 for fittings; 14 

for valves; and 17 for flanges and unions.  Insulation shall be the 

same insulation as the pipe insulation, including same density, 

thickness, and thermal conductivity.  Where precut/preformed is 

unavailable, rigid preformed pipe insulation sections may be 

segmented into the shape required.  Insulation of the same 

thickness and conductivity as the adjoining pipe insulation shall 

be used.  If nesting size insulation is used, the insulation shall 

be overlapped 2 inches or one pipe diameter.  Elbows insulated 

using segments shall conform to MICA Tables 12.20 "Mitered 

Insulation Elbow'. 

 

c.  Upon completion of insulation installation on flanges, unions, 

valves, anchors, fittings and accessories, terminations, seams, 

joints and insulation not protected by factory vapor retarder 

jackets or PVC fitting covers shall be protected with PVDC adhesive 

tape or two coats of vapor retarder coating with a minimum total 

thickness of 1/16 inch, applied with glass tape embedded between 

coats.  Tape seams shall overlap 1 inch.  The coating shall extend 

out onto the adjoining pipe insulation 2 inches.  Fabricated 
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insulation with a factory vapor retarder jacket shall be protected 

with PVDC adhesive tape or two coats of vapor retarder coating with 

a minimum thickness of 1/16 inch and with a 2 inch wide glass tape 

embedded between coats.  Where fitting insulation butts to pipe 

insulation, the joints shall be sealed with a vapor retarder 

coating and a 4 inch wide ASJ tape which matches the jacket of the 

pipe insulation. 

 

d.  Anchors attached directly to the pipe shall be insulated for a 

sufficient distance to prevent condensation but not less than 6 

inches from the insulation surface. 

 

e.  Insulation shall be marked showing the location of unions, 

strainers, and check valves. 

 

3.2.2.5   Optional PVC Fitting Covers 

 

At the option of the Contractor, premolded, one or two piece PVC fitting 

covers may be used in lieu of the vapor retarder and embedded glass tape.  

Factory precut or premolded insulation segments shall be used under the 

fitting covers for elbows.  Insulation segments shall be the same insulation 

as the pipe insulation including same density, thickness, and thermal 

conductivity.  The covers shall be secured by PVC vapor retarder tape, 

adhesive, seal welding or with tacks made for securing PVC covers.  Seams in 

the cover, and tacks and laps to adjoining pipe insulation jacket, shall be 

sealed with vapor retarder tape to ensure that the assembly has a continuous 

vapor seal. 

 

3.2.3   Aboveground Hot Pipelines 

 

All hot pipe lines above 60 degrees F, except those piping listed in 

subparagraph Pipe Insulation in PART 3 as to be omitted, shall be insulated 

per Table 2.  This includes but is not limited to the following: 

 

 

a.  Steam. 

 

b.  Condensate. 

 

Insulation shall be covered, in accordance with manufacturer's 

recommendations, with a factory applied Type II jacket or field applied 

aluminum where required or seal welded PVC. 

 

3.2.4   Piping Exposed to Weather 

 

Piping exposed to weather shall be insulated and jacketed as specified for 

the applicable service inside the building.  After this procedure, an 

aluminum jacket or PVC jacket shall be applied.  PVC jacketing requires no 

factory-applied jacket beneath it, however an all service jacket shall be 

applied if factory applied jacketing is not furnished.  Flexible elastomeric 

cellular insulation exposed to weather shall be treated in accordance with 

paragraph INSTALLATION OF FLEXIBLE ELASTOMERIC CELLULAR INSULATION in PART 

3. 

 

3.2.4.1   NOT USED 
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3.2.4.2   NOT USED 

 

3.2.4.3   NOT USED 

 

3.2.5   NOT USED 

 

3.2.5.1   NOT USED 

 

3.2.5.2   NOT USED 

 

3.3   DUCTWORK, PLENUMS, CASINGS, AND ACCESSORIES INSULATION INSTALLATION 

 

Except for oven hood exhaust duct insulation, corner angles shall be 

installed on external corners of insulation on ductwork in exposed finished 

spaces before covering with jacket.  Duct insulation shall be omitted on 

exposed supply and return ducts in air conditioned spaces where the 

difference between supply air temperature and room air temperature is less 

than 15 degrees F unless otherwise shown.  Air conditioned spaces shall be 

defined as those spaces directly supplied with cooled conditioned air (or 

provided with a cooling device such as a fan-coil unit) and heated 

conditioned air (or provided with a heating device such as a unit heater, 

radiator or convector). 

 

3.3.1   Duct Insulation Thickness 

 

Duct insulation thickness shall be in accordance with Table 4. 

 

Table 4 - Minimum Duct Insulation (inches) 

 

                                                                   

           Cold Air Ducts                                 2.0 

           Relief Ducts                                   1.5 

           Fresh Air Intake Ducts                         1.5 

 

           Warm Air Ducts                                 2.0 

            

3.3.2   Insulation and Vapor Retarder for Cold Air Duct 

 

Insulation and vapor retarder shall be provided for the following cold air 

ducts and associated equipment. 

 

a.  Supply ducts. 

 

b.  Return air ducts. 

 

c.  Flexible run-outs (field-insulated). 

 

d.  Plenums. 

 

e.  Duct-mounted coil casings. 

 

f.  Coil headers and return bends. 

 

g.  Coil casings. 

 

h.  Fresh air intake ducts. 
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i.  Filter boxes. 

 

j.  Mixing boxes (field-insulated). 

 

k.  Supply fans (field-insulated). 

 

Insulation for rectangular ducts shall be flexible type where concealed, 

minimum density 3/4 pcf, and rigid type where exposed, minimum density 3 

pcf.  Insulation for both concealed or exposed round/oval ducts shall be 

flexible type, minimum density 3/4 pcf or a semi rigid board, minimum 

density 3 pcf, formed or fabricated to a tight fit, edges beveled and joints 

tightly butted and staggered.  Insulation for all exposed ducts shall be 

provided with either a white, paint-able, factory-applied Type I jacket or a 

field applied vapor retarder jacket coating finish as specified, the total 

field applied dry film thickness shall be approximately 1/16 inch.  

Insulation on all concealed duct shall be provided with a factory-applied 

Type I or II vapor retarder jacket.  Duct insulation shall be continuous 

through sleeves and prepared openings except firewall penetrations.  Duct 

insulation terminating at fire dampers, shall be continuous over the damper 

collar and retaining angle of fire dampers, which are exposed to 

unconditioned air and which may be prone to condensate formation.  Duct 

insulation and vapor retarder shall cover the collar, neck, and any un-

insulated surfaces of diffusers, registers and grills.  Vapor retarder 

materials shall be applied to form a complete unbroken vapor seal over the 

insulation.  Sheet Metal Duct shall be sealed in accordance with Section 

15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM. 

 

3.3.2.1   Installation on Concealed Duct 

 

a.  For rectangular, oval or round ducts, flexible insulation shall 

be attached by applying adhesive around the entire perimeter of the 

duct in 6 inch wide strips on 12 inch centers. 

 

b.  For rectangular and oval ducts, 24 inches and larger insulation 

shall be additionally secured to bottom of ducts by the use of 

mechanical fasteners.  Fasteners shall be spaced on 16 inch centers 

and not more than 16 inches from duct corners. 

 

c.  For rectangular, oval and round ducts, mechanical fasteners 

shall be provided on sides of duct risers for all duct sizes.  

Fasteners shall be spaced on 16 inch centers and not more than 16 

inches from duct corners. 

 

d.  Insulation shall be impaled on the mechanical fasteners (self 

stick pins) where used and shall be pressed thoroughly into the 

adhesive.  Care shall be taken to ensure vapor retarder jacket 

joints overlap 2 inches.  The insulation shall not be compressed to 

a thickness less than that specified.  Insulation shall be carried 

over standing seams and trapeze-type duct hangers. 

 

e.  Self-locking washers shall be installed where mechanical 

fasteners are used.  The pin shall be trimmed back and bent over. 

 

f.  Jacket overlaps shall be secured with staples and tape as 

necessary to ensure a secure seal.  Staples, tape and seams shall 

be coated with a brush coat of vapor retarder coating or PVDC 

adhesive tape. 
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g.  Breaks in the jacket material shall be covered with patches of 

the same material as the vapor retarder jacket.  The patches shall 

extend not less than 2 inches beyond the break or penetration in 

all directions and shall be secured with tape and staples.  Staples 

and tape joints shall be sealed with a brush coat of vapor retarder 

coating or PVDC adhesive tape. 

 

h.  At jacket penetrations such as hangers, thermometers, and 

damper operating rods, voids in the insulation shall be filled and 

the penetration sealed with a brush coat of vapor retarder coating 

or PVDC adhesive tape. 

 

i.  Insulation terminations and pin punctures shall be sealed and 

flashed with a reinforced vapor retarder coating finish or tape 

with a brush coat of vapor retarder coating..  The coating shall 

overlap the adjoining insulation and un-insulated surface 2 inches.  

Pin puncture coatings shall extend 2 inches from the puncture in 

all directions. 

 

j.  Where insulation standoff brackets occur, insulation shall be 

extended under the bracket and the jacket terminated at the 

bracket. 

 

3.3.2.2   NOT USED  

 

3.3.3   NOT USED 

 

3.3.3.1   NOT USED 

 

3.3.3.2   NOT USED 

 

3.3.4   Ducts Handling Air for Dual Purpose 

 

For air handling ducts for dual purpose below and above 60 degrees F, ducts 

shall be insulated as specified for cold air duct. 

 

3.3.5   NOT USED 

 

3.3.6   Duct Test Holes 

 

After duct systems have been tested, adjusted, and balanced, breaks in the 

insulation and jacket shall be repaired in accordance with the applicable 

section of this specification for the type of duct insulation to be 

repaired. 

 

3.3.7   NOT USED 

 

3.3.7.1   NOT USED 

 

3.3.7.2   NOT USED 

 

3.3.7.3   NOT USED 

 

3.3.7.4   NOT USED 
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3.3.8   NOT USED 

 

3.4   NOT USED  

 

3.4.1   NOT USED 

 

3.4.2   NOT USED 

 

3.4.2.1   NOT USED 

 

3.4.2.2   NOT USED 

 

3.4.2.3   NOT USED 

 

3.4.2.4   NOT USED  

 

3.4.3   NOT USED 

 

3.4.3.1   NOT USED 

 

3.4.3.2   NOT USED 

 

3.4.3.3   NOT USED 

 

3.4.3.4   NOT USED 

 

3.4.4   NOT USED 

 

3.4.5   NOT USED 

 

3.4.5.1   NOT USED 

 

3.4.5.2   NOT USED 

 

    -- End of Section -- 
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SECTION 15182 

 

REFRIGERANT PIPING 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

 

ARI 710 (1986) Liquid-Line Driers 

 

ARI 720 (2002) Refrigerant Access Valves and Hose 

Connectors 

 

ARI 750 (2001) Thermostatic Refrigerant Expansion 

Valves 

 

ARI 760 (2001) Solenoid Valves for Use With Volatile 

Refrigerants 

 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 

ENGINEERS (ASHRAE) 

 

ASHRAE 15 (2001; Errata 2002) Safety Standard for 

Refrigeration Systems 

 

ASHRAE 17 (1998; R 2003) Method of Testing Capacity of 

Thermostatic Refrigerant Expansion Valves 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS A5.8 (1992) Filler Metals for Brazing and Braze 

Welding 

 

AWS BRH (2002) Brazing Handbook 

 

AWS Z49.1 (1999) Safety in Welding, Cutting and Allied 

Processes 

 

ASME INTERNATIONAL (ASME) 

 

ASME B16.22 (2002) Wrought Copper and Copper Alloy Solder 

Joint Pressure Fittings 

 

ASME B16.26 (1988) Cast Copper Alloy Fittings for Flared 

Copper Tubes 

 

ASME B31.1 (2001) Power Piping 
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ASME B31.5 (2001) Refrigeration Piping and Heat Transfer 

Components 

 

ASME B40.100 (2000) Pressure Gauges and Gauge Attachments 

 

ASME BPVC SEC IX (2001) Boiler and Pressure Vessel Code; 

Section IX, Welding and Brazing 

Qualifications 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 53/A 53M (2002) Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

 

ASTM A 653/A 653M (2003) Steel Sheet, Zinc-Coated (Galvanized) 

or Zinc-Iron Alloy-Coated (Galvannealed) by 

the Hot-Dip Process 

 

ASTM B 117 (2002) Operating Salt Spray (Fog) Apparatus 

 

ASTM B 280 (2002) Seamless Copper Tube for Air 

Conditioning and Refrigeration Field Service 

 

ASTM B 32 (2003) Solder Metal 

 

ASTM B 62 (2002) Composition Bronze or Ounce Metal 

Castings 

 

ASTM B 75 (2002) Seamless Copper Tube 

 

ASTM B 813 (2000e1) Liquid and Paste Fluxes for 

Soldering of Copper and Copper Alloy Tube 

 

ASTM D 520 (2000) Zinc Dust Pigment 

 

ASTM E 84 (2003) Surface Burning Characteristics of 

Building Materials 

 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 

INDUSTRY (MSS) 

 

MSS SP-58 (2002) Pipe Hangers and Supports - Materials, 

Design and Manufacture 

 

MSS SP-69 (2002) Pipe Hangers and Supports - Selection 

and Application 

  

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Refrigerant Piping System  
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  Drawings, at least 5 weeks prior to beginning construction, 

provided in adequate detail to demonstrate compliance with contract 

requirements.  Drawings shall consist of: 

 

a.  Piping layouts which identify all pipe sizes, valves and 

fittings. 

 

b.  Plans and elevations which identify clearances required for 

maintenance and operation. 

 

SD-03 Product Data 

 

Refrigerant Piping System 

 

  Manufacturer's standard catalog data, at least 5 weeks prior to 

the purchase or installation of a particular component, highlighted 

to show material, size, options, performance charts and curves, 

etc. in adequate detail to demonstrate compliance with contract 

requirements.  Data shall include manufacturer's recommended 

installation instructions and procedures.  Data shall be provided 

for the following components as a minimum: 

 

a.  Piping and Fittings 

 

b.  Valves 

 

c.  Piping Accessories 

 

d  Pipe Hangers, Inserts, and Supports 

 

Refrigerant Piping Tests  

 

  A schedule, at least 2 weeks prior to the start of related 

testing, for each test.  The schedules shall identify the proposed 

date, time, and location for each test. 

 

Verification of Dimensions 

 

  A letter, at least 2 weeks prior to beginning construction, 

including the date the site was visited, conformation of existing 

conditions, and any discrepancies found. 

 

SD-06 Test Reports 

 

Refrigerant Piping Tests 

 

  Six copies of the report shall be provided in bound 8 1/2 x 11 

inch booklets.  Reports shall document all phases of the tests 

performed.  The report shall include initial test summaries, all 

repairs/adjustments made, and the final test results. 

 

SD-07 Certificates 

 

Service Organization  
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  A certified list of qualified permanent service organizations for 

support of the equipment which includes their addresses and 

qualifications.  The service organizations shall be reasonably 

convenient to the equipment installation and be able to render 

satisfactory service to the equipment on a regular and emergency 

basis during the warranty period of the contract. 

 

SD-10 Operation and Maintenance Data 

 

Operation and Maintenance Manuals 

 

  Data Package 2 in accordance with Section 01780 CLOSEOUT 

PROCEDURES. 

 

  Six complete copies of an operation manual in bound 8 1/2 x 11 

inch booklets listing step-by-step procedures required for system 

startup, operation, abnormal shutdown, emergency shutdown, and 

normal shutdown at least 4 weeks prior to the first training 

course.  The booklets shall include the manufacturer's name, model 

number, and parts list.  The manuals shall include the 

manufacturer's name, model number, service manual, and a brief 

description of all equipment and their basic operating features. 

 

  Six complete copies of maintenance manual in bound 8 1/2 x 11 

inch booklets listing routine maintenance procedures, possible 

breakdowns and repairs, and a trouble shooting guide.  The manuals 

shall include piping layouts and simplified wiring and control 

diagrams of the system as installed. 

 

1.3   QUALIFICATIONS 

 

Piping shall be welded in accordance with the qualified procedures using 

performance qualified welders and welding operators.  Procedures and welders 

shall be qualified in accordance with ASME BPVC SEC IX.  Welding procedures 

qualified by others, and welders and welding operators qualified by another 

employer may be accepted as permitted by ASME B31.1.  The Contracting 

Officer shall be notified 24 hours in advance of tests and the tests shall 

be performed at the work site if practical.  The welder or welding operator 

shall apply the personally assigned symbol near each weld made, as a 

permanent record.   

 

1.4   SAFETY REQUIREMENTS 

 

Exposed moving parts, parts that produce high operating temperature, parts 

which may be electrically energized, and parts that may be a hazard to 

operating personnel shall be insulated, fully enclosed, guarded, or fitted 

with other types of safety devices.  Safety devices shall be installed so 

that proper operation of equipment is not impaired.  Welding and cutting 

safety requirements shall be in accordance with AWS Z49.1. 

 

1.5   DELIVERY, STORAGE, AND HANDLING 

 

Stored items shall be protected from the weather, humidity and temperature 

variations, dirt and dust, or other contaminants.  Proper protection and 

care of all material both before and during installation shall be the 

Contractor's responsibility.  Any materials found to be damaged shall be 
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replaced at the Contractor's expense.  During installation, piping and 

similar openings shall be capped to keep out dirt and other foreign matter. 

 

1.6   PROJECT/SITE CONDITIONS 

 

1.6.1   Verification of Dimensions 

 

The Contractor shall become familiar with all details of the work, verify 

all dimensions in the field, and advise the Contracting Officer of any 

discrepancy before performing any work. 

 

1.6.2   Contract Drawings 

 

Because of the small scale of the drawings, it is not possible to indicate 

all offsets, fittings, and accessories that may be required.  The Contractor 

shall carefully investigate the plumbing, fire protection, electrical, 

structural and finish conditions that would affect the work to be performed 

and shall arrange such work accordingly, furnishing required offsets, 

fittings, and accessories to meet such conditions. 

 

1.6.3   Spare Parts 

 

The Contractor shall submit spare parts data for each different item of 

equipment specified, after approval of detail drawings and not later than 

two months prior to the date of beneficial occupancy.  The data shall 

include a complete list of parts and supplies, with current unit prices and 

source of supply, a recommended spare parts list for 1 year of operation, 

and a list of the parts recommended by the manufacturer to be replaced on a 

routine basis. 

 

PART 2   PRODUCTS 

 

2.1   STANDARD COMMERCIAL PRODUCTS 

 

Materials and equipment shall be standard products of a manufacturer 

regularly engaged in the manufacturing of such products, which are of a 

similar material, design and workmanship.  The standard products shall have 

been in satisfactory commercial or industrial use for 2 years prior to bid 

opening.  The 2 year use shall include applications of equipment and 

materials under similar circumstances and of similar size.  The 2 years 

experience shall be satisfactorily completed by a product which has been 

sold or is offered for sale on the commercial market through advertisements, 

manufacturer's catalogs, or brochures.  Products having less than a 2 year 

field service record shall be acceptable if a certified record of 

satisfactory field operation, for not less than 6000 hours exclusive of the 

manufacturer's factory tests, can be shown.  Products shall be supported by 

a service organization.  System components shall be environmentally suitable 

for the indicated locations.   

 

2.2   ELECTRICAL WORK 

 

Electrical equipment and wiring shall be in accordance with Section 16402 

INTERIOR DISTRIBUTION SYSTEM.  Field wiring shall be in accordance with 

manufacturer's instructions.  Manual or automatic control and protective or 

signal devices required for the operation specified and any control wiring 

required for controls and devices specified, but not shown, shall be 

provided. 
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2.3   REFRIGERANT PIPING SYSTEM 

 

Refrigerant piping, valves, fittings, and accessories shall be in accordance 

with ASHRAE 15 and ASME B31.5, except as specified herein.  Refrigerant 

piping, valves, fittings, and accessories shall be compatible with the 

fluids used and capable of withstanding the pressures and temperatures of 

the service.  Refrigerant piping, valves, and accessories used for 

refrigerant service shall be cleaned, dehydrated, and sealed (capped or 

plugged) prior to shipment from the manufacturer's plant. 

 

2.4   PIPE, FITTINGS AND END CONNECTIONS (JOINTS) 

 

2.4.1   Copper Tubing 

 

Copper tubing shall conform to ASTM B 280 annealed or hard drawn as 

required.  Copper tubing shall be soft annealed where bending is required 

and hard drawn where no bending is required.  Soft annealed copper tubing 

shall not be used in sizes larger than 1-3/8 inches.  Joints shall be brazed 

except that joints on lines 7/8 inch and smaller may be flared.  Cast copper 

alloy fittings for flared copper tube shall conform to ASME B16.26 and ASTM 

B 62.  Wrought copper and bronze solder-joint pressure fittings shall 

conform to ASME B16.22 and ASTM B 75.  Joints and fittings for brazed joint 

shall be wrought-copper or forged-brass sweat fittings.  Cast sweat-type 

joints and fittings shall not be allowed for brazed joints.  Brass or bronze 

adapters for brazed tubing may be used for connecting tubing to flanges and 

to threaded ends of valves and equipment. 

 

2.4.2   Solder 

 

Solder shall conform to ASTM B 32, grade Sb5, tin-antimony alloy for service 

pressures up to 150 psig.  Solder flux shall be liquid or paste form, non-

corrosive and conform to ASTM B 813. 

 

2.4.3   Brazing Filler Metal 

 

Filler metal shall conform to AWS A5.8, Type BAg-5 with AWS Type 3 flux, 

except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper 

joints. 

 

2.5   VALVES 

 

Valves shall be designed, manufactured, and tested specifically for 

refrigerant service.  Valve bodies shall be of brass, bronze, steel, or 

ductile iron construction.  Valves 1 inch and smaller shall have brazed or 

socket welded connections.  Valves larger than 1 inch shall have butt welded 

end connections.  Threaded end connections shall not be used, except in 

pilot pressure or gauge lines where maintenance disassembly is required and 

welded flanges cannot be used.  Internal parts shall be removable for 

inspection or replacement without applying heat or breaking pipe 

connections.  Valve stems exposed to the atmosphere shall be stainless steel 

or corrosion resistant metal plated carbon steel.  Direction of flow shall 

be legibly and permanently indicated on the valve body.  Control valve 

inlets shall be fitted with integral or adapted strainer or filter where 

recommended or required by the manufacturer.  Purge, charge and receiver 

valves shall be of manufacturer's standard configuration. 
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2.5.1   Refrigerant Stop Valves 

 

Valve shall be the globe or full-port ball type with a back-seating stem 

especially packed for refrigerant service.  Valve packing shall be 

replaceable under line pressure.  Valve shall be provided with a handwheel 

operator and a seal cap.  Valve shall be the straight or angle pattern 

design as indicated. 

 

2.5.2   Check Valves 

 

Valve shall be the swing or lift type as required to provide positive 

shutoff at the differential pressure indicated.  Valve shall be provided 

with resilient seat. 

 

2.5.3   Liquid Solenoid Valves 

 

Valves shall comply with ARI 760 and be suitable for continuous duty with 

applied voltages 15 percent under and 5 percent over nominal rated voltage 

at maximum and minimum encountered pressure and temperature service 

conditions.  Valves shall be direct-acting or pilot-operating type, 

packless, except that packed stem, seal capped, manual lifting provisions 

shall be furnished.  Solenoid coils shall be moisture-proof, UL approved, 

totally encapsulated or encapsulated and metal jacketed as required.  Valves 

shall have safe working pressure of 400 psi and a maximum operating pressure 

differential of at least 200 psi at 85 percent rated voltage.  Valves shall 

have an operating pressure differential suitable for the refrigerant used. 

 

2.5.4   Expansion Valves 

 

Valve shall conform to ARI 750 and ASHRAE 17.  Valve shall be the diaphragm 

and spring-loaded type with internal or external equalizers, and bulb and 

capillary tubing.  Valve shall be provided with an external superheat 

adjustment along with a seal cap.  Internal equalizers may be utilized where 

flowing refrigerant pressure drop between outlet of the valve and inlet to 

the evaporator coil is negligible and pressure drop across the evaporator is 

less than the pressure difference corresponding to 2 degrees F of saturated 

suction temperature at evaporator conditions.  Bulb charge shall be 

determined by the manufacturer for the application and such that liquid will 

remain in the bulb at all operating conditions.  Gas limited liquid charged 

valves and other valve devices for limiting evaporator pressure shall not be 

used without a distributor or discharge tube or effective means to prevent 

loss of control when bulb becomes warmer than valve body.  Pilot-operated 

valves shall have a characterized plug to provide required modulating 

control.  A de-energized solenoid valve may be used in the pilot line to 

close the main valve in lieu of a solenoid valve in the main liquid line.  

An isolatable pressure gauge shall be provided in the pilot line, at the 

main valve.  Automatic pressure reducing or constant pressure regulating 

expansion valves may be used only where indicted or for constant evaporator 

loads. 

 

2.5.5   Evaporator Pressure Regulators, Direct-Acting 

 

Valve shall include a diaphragm/spring assembly, external pressure 

adjustment with seal cap, and pressure gauge port.  Valve shall maintain a 

constant inlet pressure by balancing inlet pressure on diaphragm against an 

adjustable spring load.  Pressure drop at system design load shall not 

exceed the pressure difference corresponding to a 2 degrees F change in 
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saturated refrigerant temperature at evaporator operating suction 

temperature.  Spring shall be selected for indicated maximum allowable 

suction pressure range. 

 

2.5.6   Refrigerant Access Valves 

 

Refrigerant access valves and hose connections shall be in accordance with 

ARI 720. 

 

2.6   PIPING ACCESSORIES 

 

2.6.1   Filter Driers 

 

Driers shall conform to ARI 710.  Sizes 5/8 inch and larger shall be the 

full flow, replaceable core type.  Sizes 1/2 inch and smaller shall be the 

sealed type.  Cores shall be of suitable desiccant that will not plug, cake, 

dust, channel, or break down, and shall remove water, acid, and foreign 

material from the refrigerant.  Filter driers shall be constructed so that 

none of the desiccant will pass into the refrigerant lines.  Minimum 

bursting pressure shall be 1,500 psi. 

 

2.6.2   Sight Glass and Liquid Level Indicator 

 

2.6.2.1   Assembly and Components 

 

Assembly shall be pressure- and temperature-rated and constructed of 

materials suitable for the service.  Glass shall be borosilicate type.  

Ferrous components subject to condensation shall be electro-galvanized. 

 

2.6.2.2   Gauge Glass 

 

Gauge glass shall include top and bottom isolation valves fitted with 

automatic checks, and packing followers; red-line or green-line gauge glass; 

elastomer or polymer packing to suit the service; and gauge glass guard. 

 

2.6.2.3   Bull's-Eye and Inline Sight Glass Reflex Lens 

 

Bull's-eye and inline sight glass reflex lens shall be provided for dead-end 

liquid service.  For pipe line mounting, two plain lenses in one body 

suitable for backlighted viewing shall be provided. 

 

2.6.2.4   Moisture Indicator 

 

Indicator shall be a self-reversible action, moisture reactive, color 

changing media.  Indicator shall be furnished with full-color-printing tag 

containing color, moisture and temperature criteria.  Unless otherwise 

indicated, the moisture indicator shall be an integral part of each 

corresponding sight glass. 

 

2.6.3   Vibration Dampeners 

 

Dampeners shall be of the all-metallic bellows and woven-wire type. 

 

2.6.4   Flexible Pipe Connectors 

 

Connector shall be a composite of interior corrugated phosphor bronze or 

Type 300 Series stainless steel, as required for fluid service, with 
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exterior reinforcement of bronze, stainless steel or monel wire braid.  

Assembly shall be constructed with a safety factor of not less than 4 at 300 

degrees F.  Unless otherwise indicated, the length of a flexible connector 

shall be as recommended by the manufacturer for the service intended. 

 

2.6.5   Strainers 

 

Strainers used in refrigerant service shall have brass or cast iron body, Y-

or angle-pattern, cleanable, not less than 60-mesh noncorroding screen of an 

area to provide net free area not less than ten times the pipe diameter with 

pressure rating compatible with the refrigerant service.  Screens shall be 

stainless steel or monel and reinforced spring-loaded where necessary for 

bypass-proof construction. 

 

2.6.6   NOT USED 

 

2.6.7   NOT USED 

 

2.6.7.1   NOT USED 

 

2.6.7.2   NOT USED 

 

2.6.7.3   NOT USED 

 

2.6.7.4   Thermal Well 

 

Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass 

or stainless steel.  Where test wells are indicated, provide captive plug-

fitted type 1/2 inch NPT connection suitable for use with either engraved 

stem or standard separable socket thermometer or thermostat.  Mercury shall 

not be used in thermometers.  Extended neck thermal wells shall be of 

sufficient length to clear insulation thickness by 1 inch. 

 

2.6.8   Pipe Hangers, Inserts, and Supports 

 

Pipe hangers, inserts, guides, and supports shall conform to MSS SP-58 and 

MSS SP-69. 

 

2.6.9   Escutcheons 

 

Escutcheons shall be chromium-plated iron or chromium-plated brass, either 

one piece or split pattern, held in place by internal spring tension or set 

screws. 

 

2.7   FABRICATION 

 

2.7.1   Factory Coating 

 

Unless otherwise specified, equipment and component items, when fabricated 

from ferrous metal, shall be factory finished with the manufacturer's 

standard finish, except that items located outside of buildings shall have 

weather resistant finishes that will withstand 125 hours exposure to the 

salt spray test specified in ASTM B 117 using a 5 percent sodium chloride 

solution.  Immediately after completion of the test, the specimen shall show 

no signs of blistering, wrinkling, cracking, or loss of adhesion and no sign 

of rust creepage beyond 1/8 inch on either side of the scratch mark.  Cut 
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edges of galvanized surfaces where hot-dip galvanized sheet steel is used 

shall be coated with a zinc-rich coating conforming to ASTM D 520, Type I. 

 

2.7.2   Factory Applied Insulation 

 

Refrigerant suction lines between the cooler and each compressor shall be 

insulated with not less than 3/4 inch thick unicellular plastic foam.  

Factory insulated items installed outdoors are not required to be fire-

rated.  As a minimum, factory insulated items installed indoors shall have a 

flame spread index no higher than 75 and a smoke developed index no higher 

than 150.  Factory insulated items (no jacket) installed indoors and which 

are located in air plenums, in ceiling spaces, and in attic spaces shall 

have a flame spread index no higher than 25 and a smoke developed index no 

higher than 50.  Flame spread and smoke developed indexes shall be 

determined by ASTM E 84.  Insulation shall be tested in the same density and 

installed thickness as the material to be used in the actual construction.  

Material supplied by a manufacturer with a jacket shall be tested as a 

composite material.  Jackets, facings, and adhesives shall have a flame 

spread index no higher than 25 and a smoke developed index no higher than 50 

when tested in accordance with ASTM E 84. 

 

2.8   FIELD APPLIED INSULATION 

 

Field applied insulation shall be provided and installed in accordance with 

Section 15080 THERMAL INSULATION FOR MECHANICAL SYSTEMS. 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Pipe and fitting installation shall conform to the requirements of ASME 

B31.1.  Pipe shall be cut accurately to measurements established at the 

jobsite, and worked into place without springing or forcing, completely 

clearing all windows, doors, and other openings.  Cutting or other weakening 

of the building structure to facilitate piping installation will not be 

permitted without written approval.  Pipe or tubing shall be cut square, 

shall have burrs removed by reaming, and shall permit free expansion and 

contraction without causing damage to the building structure, pipe, joints, 

or hangers. 

 

3.1.1   Directional Changes 

 

Changes in direction shall be made with fittings, except that bending of 

pipe 4 inches and smaller will be permitted, provided a pipe bender is used 

and wide weep bends are formed.  Mitering or notching pipe or other similar 

construction to form elbows or tees will not be permitted.  The centerline 

radius of bends shall not be less than 6 diameters of the pipe.  Bent pipe 

showing kinks, wrinkles, flattening, or other malformations will not be 

accepted. 

 

3.1.2   Functional Requirements 

 

Piping shall be installed 1/2 inch per 10 feet of pipe in the direction of 

flow to ensure adequate oil drainage.  Open ends of refrigerant lines or 

equipment shall be properly capped or plugged during installation to keep 

moisture, dirt, or other foreign material out of the system.  Piping shall 

remain capped until installation.  Equipment piping shall be in accordance 
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with the equipment manufacturer's recommendations and the contract drawings.  

Equipment and piping arrangements shall fit into space allotted and allow 

adequate acceptable clearances for installation, replacement, entry, 

servicing, and maintenance. 

 

3.1.3   Fittings and End Connections 

 

3.1.3.1   Brazed Connections 

 

Brazing shall be performed in accordance with AWS BRH, except as modified 

herein.  During brazing, the pipe and fittings shall be filled with a 

pressure regulated inert gas, such as nitrogen, to prevent the formation of 

scale.  Before brazing copper joints, both the outside of the tube and the 

inside of the fitting shall be cleaned with a wire fitting brush until the 

entire joint surface is bright and clean.  Brazing flux shall not be used.  

Surplus brazing material shall be removed at all joints.  Steel tubing 

joints shall be made in accordance with the manufacturer's recommendations.  

Joints in steel tubing shall be painted with the same material as the baked-

on coating within 8 hours after joints are made.  Tubing shall be protected 

against oxidation during brazing by continuous purging of the inside of the 

piping using nitrogen.  Piping shall be supported prior to brazing and not 

be sprung or forced. 

 

3.1.3.2   Flared Connections 

 

When flared connections are used, a suitable lubricant shall be used between 

the back of the flare and the nut in order to avoid tearing the flare while 

tightening the nut. 

 

3.1.4   Valves 

 

3.1.4.1   General 

 

Refrigerant stop valves shall be installed on each side of each piece of 

equipment such as compressors condensers, evaporators, receivers, and other 

similar items in multiple-unit installation, to provide partial system 

isolation as required for maintenance or repair.  Stop valves shall be 

installed with stems horizontal unless otherwise indicated.  Ball valves 

shall be installed with stems positioned to facilitate operation and 

maintenance.  Isolating valves for pressure gauges and switches shall be 

external to thermal insulation.  Safety switches shall not be fitted with 

isolation valves.  Filter dryers having access ports may be considered a 

point of isolation.  Purge valves shall be provided at all points of systems 

where accumulated noncondensible gases would prevent proper system 

operation.  Valves shall be furnished to match line size, unless otherwise 

indicated or approved. 

 

3.1.4.2   Expansion Valves 

 

Expansion valves shall be installed with the thermostatic expansion valve 

bulb located on top of the suction line when the suction line is less than 

2-1/8 inches in diameter and at the 4 o'clock or 8 o'clock position on lines 

larger than 2-1/8 inches.  The bulb shall be securely fastened with two 

clamps.  The bulb shall be insulated.  The bulb shall be installed in a 

horizontal portion of the suction line, if possible, with the pigtail on the 

bottom.  If the bulb must be installed in a vertical line, the bulb tubing 

shall be facing up. 
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3.1.4.3   Valve Identification 

 

Each system valve, including those which are part of a factory assembly, 

shall be tagged.  Tags shall be in alphanumeric sequence, progressing in 

direction of fluid flow.  Tags shall be embossed, engraved, or stamped 

plastic or nonferrous metal of various shapes, sized approximately 1-3/8 

inch diameter, or equivalent dimension, substantially attached to a 

component or immediately adjacent thereto.  Tags shall be attached with 

nonferrous, heavy duty, bead or link chain, 14 gauge annealed wire, nylon 

cable bands or as approved.  Tag numbers shall be referenced in Operation 

and Maintenance Manuals and system diagrams. 

 

3.1.5   Vibration Dampers 

 

Vibration damper shall be provided in the suction and discharge lines on 

spring mounted compressors.  Vibration dampers shall be installed parallel 

with the shaft of the compressor and shall be anchored firmly at the 

upstream end on the suction line and the downstream end in the discharge 

line. 

 

3.1.6   Strainers 

 

Strainers shall be provided immediately ahead of solenoid valves and 

expansion devices.  Strainers may be an integral part of an expansion valve. 

 

3.1.7   Filter Dryer 

 

A liquid line filter dryer shall be provided on each refrigerant circuit 

located such that all liquid refrigerant passes through a filter dryer.  

Dryers shall be sized in accordance with the manufacturer's recommendations 

for the system in which it is installed.  Dryers shall be installed such 

that it can be isolated from the system, the isolated portion of the system 

evacuated, and the filter dryer replaced.  Dryers shall be installed in the 

horizontal position except replaceable core filter dryers may be installed 

in the vertical position with the access flange on the bottom. 

 

3.1.8   Sight Glass 

 

A moisture indicating sight glass shall be installed in all refrigerant 

circuits down stream of all filter dryers and where indicated.  Site glasses 

shall be full line size. 

 

3.1.9   Discharge Line Oil Separator 

 

Discharge line oil separator shall be provided in the discharge line from 

each compressor.  Oil return line shall be connected to the compressor as 

recommended by the compressor manufacturer. 

 

3.1.10   Accumulator 

 

Accumulators shall be provided in the suction line to each compressor. 

 

3.1.11   Flexible Pipe Connectors 

 

Connectors shall be installed perpendicular to line of motion being 

isolated.  Piping for equipment with bidirectional motion shall be fitted 



 

 

SECTION 15182  Page 13 

with two flexible connectors, in perpendicular planes.  Reinforced elastomer 

flexible connectors shall be installed in accordance with manufacturer's 

instructions.  Piping guides and restraints related to flexible connectors 

shall be provided as required. 

 

3.1.12   Temperature Gauges 

 

Temperature gauges shall be located specifically on, but not limited to the 

following:  the sensing element of each automatic temperature control device 

where a thermometer is not an integral part thereof, the liquid line leaving 

a receiver and the suction line at each evaporator or liquid cooler.  

Thermal wells for insertion thermometers and thermostats shall extend beyond 

thermal insulation surface not less than 1 inch. 

 

3.1.13   Pipe Hangers, Inserts, and Supports 

 

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-

69, except as modified herein.  Pipe hanger types 5, 12, and 26 shall not be 

used.  Hangers used to support piping 2 inches and larger shall be 

fabricated to permit adequate adjustment after erection while still 

supporting the load.  Piping subjected to vertical movement, when operating 

temperatures exceed ambient temperatures, shall be supported by variable 

spring hangers and supports or by constant support hangers. 

 

3.1.13.1   Hangers 

 

Type 3 shall not be used on insulated piping.  Type 24 may be used only on 

trapeze hanger systems or on fabricated frames. 

 

3.1.13.2   Inserts 

 

Type 18 inserts shall be secured to concrete forms before concrete is 

placed.  Continuous inserts which allow more adjustments may be used if they 

otherwise meet the requirements for Type 18 inserts. 

 

3.1.13.3   C-Clamps 

 

Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have both 

locknuts and retaining devices, furnished by the manufacturer.  Field-

fabricated C-clamp bodies or retaining devices are not acceptable. 

 

3.1.13.4   Angle Attachments 

 

Type 20 attachments used on angles and channels shall be furnished with an 

added malleable-iron heel plate or adapter. 

 

3.1.13.5   Saddles and Shields 

 

Where Type 39 saddle or Type 40 shield are permitted for a particular pipe 

attachment application, the Type 39 saddle, connected to the pipe, shall be 

used on all pipe 4 inches and larger when the temperature of the medium is 

60 degrees F or higher.  Type 40 shields shall be used on all piping less 

than 4 inches and all piping 4 inches and larger carrying medium less than 

60 degrees F.  A high density insulation insert of cellular glass shall be 

used under the Type 40 shield for piping 2 inches and larger. 
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3.1.13.6   Horizontal Pipe Supports 

 

Horizontal pipe supports shall be spaced as specified in MSS SP-69 and a 

support shall be installed not over 1 foot from the pipe fitting joint at 

each change in direction of the piping.  Pipe supports shall be spaced not 

over 5 feet apart at valves.  Pipe hanger loads suspended from steel joist 

with hanger loads between panel points in excess of 50 pounds shall have the 

excess hanger loads suspended from panel points. 

 

3.1.13.7   Vertical Pipe Supports 

 

Vertical pipe shall be supported at each floor, except at slab-on-grade, and 

at intervals of not more than 15 feet, not more than 8 feet from end of 

risers, and at vent terminations. 

 

3.1.13.8   Pipe Guides 

 

Type 35 guides using, steel, reinforced polytetrafluoroethylene (PTFE) or 

graphite slides shall be provided where required to allow longitudinal pipe 

movement.  Lateral restraints shall be provided as required.  Slide 

materials shall be suitable for the system operating temperatures, 

atmospheric conditions, and bearing loads encountered. 

 

3.1.13.9   Multiple Pipe Runs 

 

In the support of multiple pipe runs on a common base member, a clip or 

clamp shall be used where each pipe crosses the base support member.  

Spacing of the base support members shall not exceed the hanger and support 

spacing required for an individual pipe in the multiple pipe run. 

 

3.1.13.10   Seismic Requirements 

 

Piping and attached valves shall be supported and braced to resist seismic 

loads as specified under Sections 13080 SEISMIC PROTECTION FOR MISCELLANEOUS 

EQUIPMENT and 15070 MECHANICAL SOUND, VIBRATION, AND SEISMIC CONTROL.  

Structural steel required for reinforcement to properly support piping, 

headers, and equipment but not shown shall be provided under this section.  

Material used for support shall be as specified under Section 05120 

STRUCTURAL STEEL. 

 

3.1.13.11   Structural Attachments 

 

Attachment to building structure concrete and masonry shall be by cast-in 

concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and 

anchors shall be applied with a safety factor not less than 5.  Supports 

shall not be attached to metal decking.  Masonry anchors for overhead 

applications shall be constructed of ferrous materials only.  Structural 

steel brackets required to support piping, headers, and equipment, but not 

shown, shall be provided under this section.  Material used for support 

shall be as specified under Section 05120 STRUCTURAL STEEL. 

 

3.1.14   Pipe Alignment Guides 

 

Pipe alignment guides shall be provided where indicated for expansion loops, 

offsets, and bends and as recommended by the manufacturer for expansion 

joints, not to exceed 5 feet on each side of each expansion joint, and in 

lines 4 inches or smaller not more than 2 feet on each side of the joint. 
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3.1.15   Pipe Anchors 

 

Anchors shall be provided wherever necessary or indicated to localize 

expansion or to prevent undue strain on piping.  Anchors shall consist of 

heavy steel collars with lugs and bolts for clamping and attaching anchor 

braces, unless otherwise indicated.  Anchor braces shall be installed in the 

most effective manner to secure the desired results using turnbuckles where 

required.  Supports, anchors, or stays shall not be attached where they will 

injure the structure or adjacent construction during installation or by the 

weight of expansion of the pipeline.  Where pipe and conduit penetrations of 

vapor barrier sealed surfaces occur, these items shall be anchored 

immediately adjacent to each penetrated surface, to provide essentially zero 

movement within penetration seal.  Detailed drawings of pipe anchors shall 

be submitted for approval before installation. 

 

3.1.16   Building Surface Penetrations 

 

Sleeves shall not be installed in structural members except where indicated 

or approved.  Sleeves in nonload bearing surfaces shall be galvanized sheet 

metal, conforming to ASTM A 653/A 653M, Coating Class G-90, 20 gauge.  

Sleeves in load bearing surfaces shall be uncoated carbon steel pipe, 

conforming to ASTM A 53/A 53M, Standard weight.  Sealants shall be applied 

to moisture and oil-free surfaces and elastomers to not less than 1/2 inch 

depth.  Sleeves shall not be installed in structural members. 

 

3.1.16.1   General Service Areas 

 

Each sleeve shall extend through its respective wall, floor, or roof, and 

shall be cut flush with each surface.  Pipes passing through concrete or 

masonry wall or concrete floors or roofs shall be provided with pipe sleeves 

fitted into place at the time of construction.  Sleeves shall be of such 

size as to provide a minimum of 1/4 inch all-around clearance between bare 

pipe and sleeves or between jacketed-insulation and sleeves.  Except in pipe 

chases or interior walls, the annular space between pipe and sleeve or 

between jacket over-insulation and sleeve shall be sealed in accordance with 

Section 07920 JOINT SEALANTS. 

 

3.1.16.2   NOT USED 

 

3.1.16.3   NOT USED 

 

3.1.16.4   Escutcheons 

 

Finished surfaces where exposed piping, bare or insulated, pass through 

floors, walls, or ceilings, except in boiler, utility, or equipment rooms, 

shall be provided with escutcheons.  Where sleeves project slightly from 

floors, special deep-type escutcheons shall be used.  Escutcheon shall be 

secured to pipe or pipe covering. 

 

3.1.17   Access Panels 

 

Access panels shall be provided for all concealed valves, vents, controls, 

and items requiring inspection or maintenance.  Access panels shall be of 

sufficient size and located so that the concealed items may be serviced and 

maintained or completely removed and replaced.  Access panels shall be as 

specified in Section 05500 MISCELLANEOUS METAL. 
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3.1.18   Field Applied Insulation 

 

Field installed insulation shall be as specified in Section 15080 THERMAL 

INSULATION FOR MECHANICAL SYSTEMS, except as defined differently herein. 

 

3.1.19   Field Painting 

 

Painting required for surfaces not otherwise specified, and finish painting 

of items only primed at the factory are specified in Section 09900 PAINTS 

AND COATINGS. 

 

3.1.19.1   Color Coding 

 

Color coding for piping identification is specified in Section 09900 PAINTS 

AND COATINGS. 

 

3.1.19.2   Color Coding Scheme 

 

A color coding scheme for locating hidden piping shall be in accordance with 

Section 15400 PLUMBING, GENERAL PURPOSE. 

 

3.2   CLEANING AND ADJUSTING 

 

Clean uncontaminated system(s) by evacuation and purging procedures 

currently recommended by refrigerant and refrigerant equipment 

manufacturers, and as specified herein, to remove small amounts of air and 

moisture.  Systems containing moderate amounts of air, moisture, 

contaminated refrigerant, or any foreign matter shall be considered 

contaminated systems.  Restoring contaminated systems to clean condition 

including disassembly, component replacement, evacuation, flushing, purging, 

and re-charging, shall be performed using currently approved refrigerant and 

refrigeration manufacturer's procedures.  Restoring contaminated systems 

shall be at no additional cost to the Government as determined by the 

Contracting Officer.  Water shall not be used in any procedure or test. 

 

3.3   REFRIGERANT PIPING TESTS 

 

After all components of the refrigerant system have been installed and 

connected, the entire refrigeration system shall be subjected to pneumatic, 

evacuation, and startup tests as described herein.  Tests shall be conducted 

in the presence of the Contracting Officer.  Water and electricity required 

for the tests will be furnished by the Government.  Any material, equipment, 

instruments, and personnel required for the test shall be provided by the 

Contractor.  The services of a qualified technician shall be provided as 

required to perform all tests and procedures indicated herein. 

 

3.3.1   Preliminary Procedures 

 

Prior to pneumatic testing, equipment which has been factory tested and 

refrigerant charged as well as equipment which could be damaged or cause 

personnel injury by imposed test pressure, positive or negative, shall be 

isolated from the test pressure or removed from the system.  Safety relief 

valves and rupture discs, where not part of factory sealed systems, shall be 

removed and openings capped or plugged. 
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3.3.2   Pneumatic Test 

 

Pressure control and excess pressure protection shall be provided at the 

source of test pressure.  Valves shall be wide open, except those leading to 

the atmosphere.  Test gas shall be dry nitrogen, with minus 70 degree F 

dewpoint and less than 5 ppm oil.  Test pressure shall be applied in two 

stages before any refrigerant pipe is insulated or covered.  First stage 

test shall be at 10 psi with every joint being tested with a thick soap or 

color indicating solution.  Second stage tests shall raise the system to the 

minimum refrigerant leakage test pressure specified in ASHRAE 15 with a 

maximum test pressure 25 percent greater.  Pressure above 100 psig shall be 

raised in 10 percent increments with a pressure acclimatizing period between 

increments.  The initial test pressure shall be recorded along with the 

ambient temperature to which the system is exposed.  Final test pressures of 

the second stage shall be maintained on the system for a minimum of 24 

hours.  At the end of the 24 hour period, the system pressure will be 

recorded along with the ambient temperature to which the system is exposed.  

A correction factor of 0.3 psi will be allowed for each degree F change 

between test space initial and final ambient temperature, plus for increase 

and minus for a decrease.  If the corrected system pressure is not exactly 

equal to the initial system test pressure, then the system shall be 

investigated for leaking joints.  To repair leaks, the joint shall be taken 

apart, thoroughly cleaned, and reconstructed as a new joint.  Joints 

repaired by caulking, remelting, or back-welding/brazing shall not be 

acceptable.  Following repair, the entire system shall be retested using the 

pneumatic tests described above.  The entire system shall be reassembled 

once the pneumatic tests are satisfactorily completed. 

 

3.3.3   Evacuation Test 

 

Following satisfactory completion of the pneumatic tests, the pressure shall 

be relieved and the entire system shall be evacuated to an absolute pressure 

of 300 micrometers.  During evacuation of the system, the ambient 

temperature shall be higher than 35 degrees F.  No more than one system 

shall be evacuated at one time by one vacuum pump.  Once the desired vacuum 

has been reached, the vacuum line shall be closed and the system shall stand 

for 1 hour.  If the pressure rises over 500 micrometers after the 1 hour 

period, then the system shall be evacuated again down to 300 micrometers and 

let set for another 1 hour period.  The system shall not be charged until a 

vacuum of at least 500 micrometers is maintained for a period of 1 hour 

without the assistance of a vacuum line.  If during the testing the pressure 

continues to rise, check the system for leaks, repair as required, and 

repeat the evacuation procedure.  During evacuation, pressures shall be 

recorded by a thermocouple-type, electronic-type, or a calibrated-micrometer 

type gauge. 

 

3.3.4   System Charging and Startup Test 

 

Following satisfactory completion of the evacuation tests, the system shall 

be charged with the required amount of refrigerant by raising pressure to 

normal operating pressure and in accordance with manufacturer's procedures.  

Following charging, the system shall operate with high-side and low-side 

pressures and corresponding refrigerant temperatures, at design or improved 

values.  The entire system shall be tested for leaks.  Fluorocarbon systems 

shall be tested with halide torch or electronic leak detectors. 
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3.3.5   Refrigerant Leakage 

 

If a refrigerant leak is discovered after the system has been charged, the 

leaking portion of the system shall immediately be isolated from the 

remainder of the system and the refrigerant pumped into the system receiver 

or other suitable container.  Under no circumstances shall the refrigerant 

be discharged into the atmosphere. 

 

3.3.6   Contractor's Responsibility 

 

The Contractor shall, at all times during the installation and testing of 

the refrigeration system, take steps to prevent the release of refrigerants 

into the atmosphere.  The steps shall include, but not be limited to, 

procedures which will minimize the release of refrigerants to the atmosphere 

and the use of refrigerant recovery devices to remove refrigerant from the 

system and store the refrigerant for reuse or reclaim.  At no time shall 

more than 3 ounces of refrigerant be released to the atmosphere in any one 

occurrence.  Any system leaks within the first year shall be repaired in 

accordance with the requirements herein at no cost to the Government 

including material, labor, and refrigerant if the leak is the result of 

defective equipment, material, or installation. 

 

3.4   DEMONSTRATIONS 

 

Contractor shall conduct a training course for members of the operating 

staff as designated by the Contracting Officer.  The training period shall 

consist of the number of hours indicated and start after the system is 

functionally completed but prior to final acceptance tests.  The field 

posted instructions shall cover all of the items contained in the approved 

operation and maintenance manuals as well as demonstrations of routine 

maintenance operations. 

 

    -- End of Section -- 
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SECTION 15192 

 

FUEL OIL PIPING 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 

ANSI A13.1 (1996; R 2002) Scheme for Identification of 

Piping Systems 

 

ANSI B16.24 (1991; Errata 1991) Cast Copper Alloy Pipe 

Flanges and Flanged Fittings Class 150, 300, 

400, 600, 900, 1500, and 2500 

 

ANSI B18.2.1 (1996; Errata 2003) Square and Hex Bolts and 

Screws Inch Series 

 

AMERICAN PETROLEUM INSTITUTE (API) 

 

API 600 (2001) Bolted Bonnet Steel Gate Valves for 

Petroleum and Natural Gas Industries 

 

API RP 1110 (1997) Pressure Testing of Liquid Petroleum 

Pipelines 

 

API RP 1615 (1996; R 2001) Installation of Underground 

Petroleum Storage Systems 

 

API Std 599 (2002) Metal Plug Valves - Flanged, Threaded 

and Welding Ends 

 

AMERICAN WELDING SOCIETY (AWS) 

 

AWS A5.8 (1992) Filler Metals for Brazing and Braze 

Welding 

 

AWS Z49.1 (1999) Safety in Welding, Cutting and Allied 

Processes 

 

ASME INTERNATIONAL (ASME) 

 

ASME B1.1 (2001; R 2003) Unified Inch Screw Threads (UN 

and UNR Thread Form) 

 

ASME B16.11 (2002) Forged Fittings, Socket-Welding and 

Threaded 

 

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 

Flanges 
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ASME B16.22 (2002) Wrought Copper and Copper Alloy Solder 

Joint Pressure Fittings 

 

ASME B16.3 (1998) Malleable Iron Threaded Fittings 

 

ASME B16.39 (1998) Malleable Iron Threaded Pipe Unions 

 

ASME B16.5 (2003) Pipe Flanges and Flanged Fittings 

 

ASME B16.9 (2003) Factory-Made Wrought Steel Buttwelding 

Fittings 

 

ASME B18.2.2 (1987; R 1999) Square and Hex Nuts 

 

ASME B31.1 (2004) Power Piping 

 

ASME B31.3 (2002) Process Piping 

 

ASME B31.4 (2002) Piping Transportation Systems for 

Liquid Hydrocarbons and Other Liquid 

 

ASME B40.1 (1991) Gauges - Pressure Indicating Dial Type 

- Elastic Element 

 

ASME BPVC SEC IX (2001) Boiler and Pressure Vessel Code; 

Section IX, Welding and Brazing 

Qualifications 

 

ASME BPVC SEC VIII D1 (2001) Boiler and Pressure Vessel Code; 

Section VIII, Pressure Vessels Division 1 - 

Basic Coverage 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 194/A 194M (2004a) Carbon and Alloy Steel Nuts for Bolts 

for High Pressure or High Temperature Service 

or Both 

 

ASTM A 307 (2004) Carbon Steel Bolts and Studs, 60 000 

PSI Tensile Strength 

 

ASTM A 36/A 36M (2004) Carbon Structural Steel 

 

ASTM A 53/A 53M (2004a) Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

 

ASTM B 88 (2003) Seamless Copper Water Tube 

 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 

INDUSTRY (MSS) 

 

MSS SP-110 (1996) Ball Valves Threaded, Socket-Welding, 

Solder Joint, Grooved and Flared Ends 

 

MSS SP-58 (2002) Pipe Hangers and Supports - Materials, 

Design and Manufacture 
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MSS SP-69 (2002) Pipe Hangers and Supports - Selection 

and Application 

 

MSS SP-72 (1999) Ball Valves with Flanged or Butt-

Welding Ends for General Service 

 

MSS SP-80 (2003) Bronze Gate, Globe, Angle and Check 

Valves 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 30 (2003) Flammable and Combustible Liquids Code 

 

NFPA 31 (2001) Installation of Oil Burning Equipment 

 

NFPA 70 (2005) National Electrical Code 

 

NFPA 780 (2000) Installation of Lightning Protection 

Systems 

 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

 

SSPC Paint 20 (2002) Zinc-Rich Primers, (Type I - 

"Inorganic" and Type II - "Organic") 

 

SSPC SP 10 (2000) Near-White Blast Cleaning 

 

U.S. DEPARTMENT OF DEFENSE (DOD) 

 

DOD-C-24176 (Rev B; Am 1) Cement, Epoxy, Metal Repair and 

Hull Smoothing (Metric) 

 

MIL-C-18480 (Rev B; Notice 1) Coating Compound, 

Bituminous, Solvent, Coal-Tar Base 

 

MIL-C-19902 (Rev C; Notice 2) Caps, Vent, Fuel Storage 

Tank 

 

MIL-C-4556 (Rev F; Notice 1) Coating Kit, Epoxy, for 

Interior of Steel Fuel Tanks 

 

MIL-P-24441 (Rev C; Supp 1) Paint, Epoxy-Polyamide 

 

MIL-PRF-907 (Rev E; Am 2) Antiseize Thread Compound, High 

Temperature 

 

MIL-T-22361 (Basic; Am 1; Notice 1) Thread Compound; 

Antiseize, Zinc Dust-Petrolatum 

 

MIL-T-27730 (Rev A; Notice 2) Tape, Antiseize, 

Tetrafluoroethylene, with Dispenser 

 

MIL-V-18436 (Rev F) Valves, Check, Bronze, Cast Iron, and 

Steel Body 

 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
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FS A-A-1689 (Rev B) Tape, Pressure-Sensitive Adhesive, 

(Plastic Film) 

 

FS A-A-50561 (Basic) Pumps, Rotary, Power-Driven, Viscous 

Liquids 

 

FS A-A-50568 (Basic) Gages, Liquid Level Measuring, Tank 

 

FS GG-M-2802 Meter, Fluid Quantity Volumetric 

 

FS L-C-530 (Rev C) Coating, Pipe, Thermoplastic Resin 

 

FS L-T-1512 (Rev A) Tape, Pressure Sensitive Adhesive, 

Pipe Wrapping 

 

FS WW-S-2739 (Basic) Strainers, Sediment:  Pipeline, 

Water, Air, Gas, Oil, or Steam 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 142 (2002) Steel Aboveground Tanks for Flammable 

and Combustible Liquids 

 

UL 842 (1997; Rev Oct 1999) Valves for Flammable 

Fluids 

 

UL Gas&Oil Dir (2003) Flammable and Combustible Liquids and 

Gases Equipment Directory 

 

1.2   RELATED REQUIREMENTS 

 

Section 15050 BASIC MECHANICAL MATERIALS AND METHODS applies to this section 

with additions and modifications specified herein. 

 

1.3   DEFINITIONS 

 

1.3.1   Carrier Piping 

 

Piping which contains fuel oil, exclusively. 

 

1.3.2   Secondary Containment System 

 

System which contains carrier piping and prevents fuel leakage from carrier 

piping into surrounding soil and/or water.  System may be either boxed-in 

trench or double-walled piping. 

 

1.4   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Pipe and fittings 
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Valves 

 

Flexible hose 

 

Dielectric unions 

 

Strainers 

 

Meters 

 

Instruments 

 

Pumps 

 

Storage tanks 

 

Secondary containment system for piping 

 

Leak detection system 

 

SD-06 Test Reports 

 

Prefabricated joints for double-walled piping secondary 

containment. 

 

SD-07 Certificates 

 

Welding procedure 

 

Qualification of welders 

 

List of welder's names and symbols 

 

Flexible hose 

 

Dielectric unions 

 

Tank surface preparation 

 

Coating materials 

 

Coating application procedure 

 

SD-08 Manufacturer's Instructions 

 

Secondary containment system for piping 

 

Leak detection system 

 

Fiberglass and flexible pipe 

 

SD-10 Operation and Maintenance Data 

 

Pumps, Data Package 3  

 

Leak detection system, Data Package 3 
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  Submit in accordance with Section 01780 CLOSEOUT PROCEDURES. 

 

1.5   QUALITY ASSURANCE 

 

1.5.1   Welding Procedure 

 

Before performing welding, submit three copies of welding procedure 

specification for metals included in the work, together with proof of its 

qualifications as outlined in ASME B31.1. 

 

1.5.2   Qualification of Welders 

 

Before welder or operator performs welding, submit to the Contracting 

Officer three copies of the Welder's Performance Qualification Record in 

conformance with ASME B31.1 showing that the welder was tested under the 

approved procedure specification submitted by the Contractor. 

 

1.5.3   List of Welder's Names and Symbols 

 

Submit each welder's assigned number, letter, or symbol which shall be used 

to identify the work of the welder and shall be affixed immediately upon 

completion of the weld. 

 

1.5.4   Defective Welds 

 

Welders making defective welds after passing a qualification test shall be 

required to take a re-qualification test.  Welders failing the re-

qualification tests will not be permitted to work under this contract. 

 

1.5.5   Previous Welder Qualifications 

 

Welding procedures, welders, and welding operators previously qualified by 

test may be accepted for this contract without re-qualification, subject to 

approval by the Contracting Officer provided that all the conditions 

specified in ASME B31.1 are met before a procedure can be used. 

 

1.6   WELDING SAFETY 

 

AWS Z49.1. 

 

1.7   REGISTRATION 

 

Contractor shall obtain required tank registration or permit/approval 

application forms from governing regulatory agencies.  Furnish completed 

forms to the Contracting Officer and the installation environmental office 

within 10 days after contract award for their submission to the regulatory 

agency. 

 

PART 2   PRODUCTS 

 

Provide fuel oil system including equipment, materials, installation, 

workmanship, fabrication, assembly, erection, examination, inspection, and 

testing shall be in accordance with ASME B31.1, and NFPA 70 as modified and 

supplemented by the contract specifications and drawings. 
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2.1   MATERIALS AND EQUIPMENT 

 

2.1.1   NOT USED 

 

2.1.1.1   NOT USED 

 

2.1.1.2   NOT USED 

 

2.1.1.3   NOT USED 

 

2.1.1.4   NOT USED 

 

2.1.1.5   NOT USED 

 

2.1.2   Copper Piping 

 

2.1.2.1   Pipe and Tubing 

 

ASTM B 88, Type K, hard-drawn. 

 

2.1.2.2   Flanges and Flanged Fittings 

 

ANSI B16.24, Class 150. 

 

2.1.2.3   Solder Joint Fittings 

 

ASME B16.22 wrought copper. 

 

2.1.3   NOT USED 

 

2.1.3.1   NOT USED 

 

2.1.3.2   NOT USED 

 

2.1.3.3   NOT USED 

 

2.1.4   Vent Piping 

 

ASTM A 53/A 53M standard weight, zinc-coated steel with zinc-coated 

malleable iron fittings ASME B16.3. 

 

2.1.5   Valves 

 

2.1.5.1   Bronze Gate Valves 

 

MSS SP-80 Class 125, 2 inches and smaller, wedge disk, nonrising stem. 

 

2.1.5.2   Steel Gate Valves 

 

API 600, oil service, Class 150. 

 

2.1.5.3   Ball Valves 

 

MSS SP-72 for flanged or butt-welding ends and MSS SP-110 for threaded, 

socket-welding, solder joint, grooved and flared ends. 
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2.1.5.4   Relief Valves 

 

UL 842, steel or bronze bodies, corrosion-resistant valve seats, and 

positive closing to prevent leakage. 

 

2.1.5.5   Check Valves 

 

MIL-V-18436, Group A or C, Type I or II, Trim 3 or 4, Class 150. 

 

2.1.5.6   Plug Valves 

 

Bronze API Std 599, PTFE seat, non-lubricated full port, square head, UL 

listed. 

 

2.1.6   NOT USED 

 

2.1.7   Piping Accessories 

 

2.1.7.1   NOT USED 

 

2.1.7.2   NOT USED 

 

2.1.7.3   Welding Filler Metal 

 

ASME B31.4 and compatible with the materials to be welded. 

 

2.1.7.4   Brazing Filler Metal 

 

AWS A5.8, silver base alloy, with melting point not less than 1100 degrees 

F. 

 

2.1.7.5   Hangers, Supports, and Shields 

 

Design, selection, fabrication, installation, and spacing shall conform to 

MSS SP-58 and MSS SP-69.  Hangers, supports, rods, anchors, nuts, bolts, and 

washers shall be hot-dip galvanized.  Hangers and supports shall be of the 

adjustable type. 

 

2.1.7.6   Strainers 

 

FS WW-S-2739 single basket type, with inlet and outlet on the same center 

line.  Cast steel or fabricated steel body, 40 by 40 mesh ASTM 300-series 

stainless steel baskets.  Open area of one basket shall be 2 1/2-times inlet 

or outlet piping area.  Furnish one spare basket. 

 

2.1.7.7   NOT USED 

 

2.1.7.8   Bolting 

 

Material for bolts and studs ASTM A 307, Grade-B and for nuts ASTM A 194/A 

194M, Grade-2.  Dimensions of bolts, studs and nuts ANSI B18.2.1 and ASME 

B18.2.2 with threads conforming to ASME B1.1 coarse type, with Class 2A fit 

for bolts and studs, and Class 2B for nuts. 

 

2.1.7.9   NOT USED 
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2.1.7.10   NOT USED 

 

2.1.7.11   NOT USED 

 

2.1.7.12   Identification for Piping Aboveground 

 

Labels for pipes 3/4 inch diameter and larger shall bear printed legends to 

identify contents of pipes and arrows to show direction of flow.  Labels 

shall have color coded background to signify levels of hazard in accordance 

with ANSI A13.1.  Legends and type and size of characters shall also conform 

to ANSI A13.1.  Make labels of plastic sheet FS A-A-1689 with pressure 

sensitivity suitable for intended applications, or they may be premolded of 

plastic to fit over pipe.  For pipes smaller than 3/4 inch diameter, provide 

brass identification tags 1 1/2 inches in diameter with legends in depressed 

black filled characters. 

 

2.1.7.13   NOT USED 

 

2.1.7.14   Miscellaneous Metal 

 

ASTM A 36/A 36M, standard mill finished structural shapes, hot-dip 

galvanized after fabrication. 

 

2.1.8   NOT USED 

 

2.1.9   NOT USED 

 

2.1.9.1   NOT USED 

 

2.1.9.2   NOT USED 

 

2.1.9.3   NOT USED 

 

 

2.1.10   NOT USED 

 

2.1.10.1   NOT USED 

 

2.1.10.2   NOT USED 

 

2.1.11   NOT USED 

 

2.1.11.1   NOT USED 

 

2.1.11.2   NOT USED 

 

2.2   NOT USED 

 

2.2.1   NOT USED 

 

2.3   NOT USED 

 

2.3.1   NOT USED 

 

2.3.2   NOT USED 
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2.3.3   NOT USED 

 

2.3.4   NOT USED 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Contractor shall provide installation of fuel oil piping system in 

accordance with applicable Federal, State, regional or local regulations. 

 

3.1.1   Fuel Oil Piping System 

 

Install piping in out-of-the-way locations, in a manner that will minimize 

cutting of beams, girders, columns, or load-bearing members.  Installation 

of oil piping and equipment in buildings shall conform to NFPA 30 and NFPA 

31, except as indicated or specified herein.  Underground piping shall also 

conform to API RP 1615. 

 

3.1.1.1   NOT USED 

 

3.1.2   NOT USED 

 

3.1.3   NOT USED 

 

3.1.4   NOT USED 

 

3.1.5   Copper Tubing 

 

Cut with square ends and remove burrs and fins.  Replace tubing cut, dented, 

or otherwise damaged with new tubing.  Clean outside surface of tubing ends 

and inside recess of fittings to bright metal with wire brush or abrasive, 

then apply flux to outside surface of tubing ends and on the recess inside 

of fittings.  Insert tubing to the full depth of fitting, then braze.  

Remove stems and washers of solder-joint type valves before brazing.  

Brazing procedure qualification and preparation and procedures for joints 

shall be in accordance with ASME B31.3. 

 

3.1.6   NOT USED 

 

3.1.7   NOT USED 

 

3.1.7.1   NOT USED 

 

3.1.7.2   NOT USED 

 

3.1.7.3   NOT USED 

 

3.1.8   NOT USED 

 

3.1.9   Valves 

 

Install valves in positions accessible for operation and repair. 

 

3.1.10   NOT USED 
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3.1.11   NOT USED 

 

3.2   FIELD QUALITY CONTROL 

 

Prior to application of test pressure, remove or valve off piping components 

which may be damaged by test and install a calibrated test gage in the 

system.  Maintain test pressure for at least one hour.  In the event of 

leakage, locate and repair leak by rewelding and repeat test.  Materials and 

equipment shall be subject to inspection at the installation site by the 

Contracting Officer. 

 

3.2.1   Piping Test 

 

Before final acceptance of the work, test each system as in service to 

demonstrate compliance with contract requirements.  Furnish electricity, 

instruments, connecting devices, and personnel for the tests.  Correct 

defects in work provided by the Contractor and repeat tests until work is in 

compliance with contract requirements.  Government will furnish fuel for 

piping testing and flushing provided by the Contractor.  Contractor shall be 

responsible for test fuel losses greater than 10 percent. 

 

3.2.1.1   Pneumatic Test 

 

Pneumatically test each piping system to 25 psig, examine joints with soap 

solution.  Gradually increase to 50 psig and hold for 1 hour. (The pneumatic 

test is more hazardous than a hydrostatic test, therefore, special safety 

measures, including the wearing of face masks, shall be taken during testing 

under pressure.  Only authorized personnel shall be permitted in the area 

during pneumatic and hydrostatic testing.) 

 

3.2.1.2   Hydrostatic Tests 

 

Upon completion of pneumatic testing, hydrostatically test each piping 

system at 1.5 times maximum system operating pressure but in no case more 

than 275 psig in accordance with ASME B31.3 and API RP 1110, with no leakage 

or reduction in gage pressure for 4 hours. 

 

3.2.1.3   Flushing 

 

Thoroughly flush piping before placing in operation.  Flush piping, 

including branch piping, at a minimum velocity of 8 feet per second. 

 

3.2.2   Secondary Containment Piping Test 

 

The secondary containment piping system shall undergo a 5 psi minimum air-

pressure/soap test upon completion of installation to confirm the secondary 

containment integrity.  This testing shall be in compliance with the 

manufacturer's published installation instructions. 

 

3.2.3   Protective Coating Systems 

 

Inspect protective coating systems, with a holiday tester just prior to 

placement in ground.  Holidays revealed shall be promptly repaired.  Steel 

piping coating system shall be given a holiday test with a voltage of 100 to 

200 times the mil thickness of the coating. 
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3.2.4   Steel Fuel Oil Storage Tanks 

 

Test tanks for leaks by applying internal air pressure and using soapsuds, 

linseed oil or equivalent material on external welds.  For horizontal tanks, 

test pressure shall be not less than 5 nor more than 7 psig.  For vertical 

tanks, test pressure shall be not less than 1 1/2 psig nor more than that 

pressure which first causes visible deformation of the tank.  During 

testing, tank shall be provided with a suitable pressure relief device. 

 

3.2.5   Cathodic Protection 

 

Test to prove continuity of electrical connections prior to backfill. 

 

3.2.6   Leak Detection 

 

Test the leak detection monitoring system in accordance with the 

manufacturer's testing procedure. 

 

   -- End of Section -- 
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SECTION 15532 

 

BUILDING HEATING SYSTEMS, WARM AIR 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

 

ARI 640 (2005) Commercial and Industrial Humidifiers 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 

ANSI Z21.47 (2001; A 2002) Gas-Fired Central Furnaces 

 

ANSI Z21.66 (1996) Automatic Vent Damper Devices for Use 

with Gas-Fired Appliances 

 

ANSI Z83.8 (2002) Gas Unit Heaters and Gas-Fired Duct 

Furnaces 

 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 

ENGINEERS (ASHRAE) 

 

ASHRAE 52.2 (1999) Method of Testing General Ventilation 

Air-Cleaning Devices for Removal Efficiency 

by Particle Size 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM D 1784 (2003) Rigid Poly(Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly(Vinyl 

Chloride) (CPVC) Compounds 

 

ASTM D 396 (2004) Fuel Oils 

 

ASTM F 1040 (1987; R 2001) Filter Units, Air 

Conditioning:  Viscous-Impingement and Dry 

Types, Replaceable 

 

CSA INTERNATIONAL (CSA) 

 

CSA Directory (updated continuously online) Certified 

Products Listings 

 

INTERNATIONAL CODE COUNCIL (ICC) 

 

ICC IBC (2003) International Building Code 

 

ICC IMC (2003) International Mechanical Code 
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ICC IPC (2003) International Plumbing Code 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 

NEMA DC 3 (2003) Residential Controls - Electrical 

Wall-Mounted Room Thermostats 

 

NEMA MG 1 (2003; R 2004) Motors and Generators 

 

NEMA MG 11 (1977; R 1997; R 2001) Energy Management 

Guide for Selection and Use of Single Phase 

Motors 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 211 (2003) Chimneys, Fireplaces, Vents, and Solid 

Fuel-Burning Appliances 

 

NFPA 31 (2001) Installation of Oil Burning Equipment 

 

NFPA 54 (2006) National Fuel Gas Code 

 

NFPA 58 (2004) Liquefied Petroleum Gas Code 

 

NFPA 70 (2005) National Electrical Code 

 

NFPA 90A (2002) Installation of Air Conditioning and 

Ventilating Systems 

 

NFPA 90B (2002) Installation of Warm Air Heating and 

Air Conditioning Systems 

 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 

(SMACNA) 

 

SMACNA HVACTAB (2002, 3rd Ed) HVAC Systems - Testing, 

Adjusting and Balancing 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 1738 (1993; Rev thru Dec 2000) Venting Systems for 

Gas-Burning Appliances, Categories II, III 

and IV 

 

UL 296 (2003; Rev thru Jan 2004) Oil Burners 

 

UL 441 (1996; Rev thru Dec 1999) Gas Vents 

 

UL 641 (1995; Rev Apr 1999) Type L, Low-Temperature 

Venting Systems 

 

UL 727 (1994; Rev thru Jan 1999) Oil-Fired Central 

Furnaces 

 

UL 900 (2004) Air Filter Units 
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1.2   SYSTEM DESCRIPTION 

 

This specification section specifies the requirements for warm air heating 

systems using oil, vented, indirect air heating central furnaces, and unit 

heaters, and duct furnaces. 

  

Requirements for related system components are specified in other sections 

including: 

  

Section 15700 UNITARY HEATING AND COOLING EQUIPMENT which specifies unitary 

heating and cooling system requirements;   

 

Section 15951 DIRECT DIGITAL CONTROL FOR HVAC AND OTHER LOCAL BUILDING 

SYSTEMS and NFPA 70 which specifies control system requirements; 

  

Section 15901 SPACE TEMPERATURE CONTROL SYSTEMS which specifies control 

system requirements for stand alone systems.  

 

Section 15192, FUEL OIL PIPING which specifies fuel oil system requirements; 

  

Section 15700 UNITARY HEATING AND COOLING EQUIPMENT and Section 15810, 

DUCTWORK AND DUCTWORK ACCESSORIES which specifies ductwork system 

requirements; 

  

Section 09900 PAINTS AND COATINGS, which specifies finish painting of system 

component surfaces not factory finished; 

  

Section 15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS which 

specifies the system TAB work. 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Seismic Design Drawings, Diagrams, and Schedules; G 

 

SD-03 Product Data 

 

Self-contained furnaces; G 

 

Vent connections; G 

 

Controls; G 

 

Dampers; G 

 

Air filters; G 

 

Humidifiers; G 

 

Unit heaters; G 
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Seismic isolators; G 

 

Vibration isolators; G 

 

  Spare parts data for each different item of material and equipment 

specified.  The data shall include a complete list of parts and supplies, 

with current unit prices and source of supply, a recommended spare parts 

list for 12 months operation, and a list of the parts recommended by the 

manufacturer to be replaced after 1 and 3 year(s) of service. 

 

System Diagrams; G 

 

Similar Services 

 

SD-06 Test Reports 

 

Self-contained furnace - field acceptance test plan; G 

 

Self-contained furnace - field acceptance test report; G 

 

Tests; G 

 

  Test reports for the ductwork leak test and the performance tests in 

booklet form, upon completion of testing.  Reports shall document phases of 

tests performed including initial test summary, repairs/adjustments made, 

and final test results. 

 

SD-08 Manufacturer's Instructions 

 

Self-contained furnaces - installation instructions 

 

Vent connections - installation instructions 

 

Controls - installation instructions 

 

Dampers - installation instructions 

 

Unit heaters - installation instructions 

 

SD-10 Operation and Maintenance Data 

 

Self-contained furnaces, Data Package 3; G 

 

Vent connections, Data Package 3; G 

 

Controls, Data Package 3; G 

 

Dampers, Data Package 3; G 

 

Humidifiers, Data Package 3; G 

 

Unit heaters, Data Package 3; G 

 

  Submit data packages in accordance with Section 01780 CLOSEOUT PROCEDURES. 

 

SD-11 Closeout Submittals 
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Field Training 

 

  Provide instructions for start-up, normal operating, shutdown, and 

emergency shutdown procedures.  Submit proposed schedule for field training, 

at least 2 weeks prior to the start of related training. 

 

1.4   QUALITY ASSURANCE 

 

Products shall meet or exceed the specified energy efficiency requirements 

in the Federal Energy Management Program (FEMP). 

 

1.4.1   Standard Products 

 

Material and equipment shall be the standard product of a manufacturer 

regularly engaged in the manufacture of the products.  Equipment shall 

essentially duplicate equipment that has been in satisfactory use at least 2 

years. 

 

1.4.2   Alternative Products 

 

Products having less than a two year field service record will be acceptable 

if a certified record of satisfactory field operation for not less than 6000 

hours, exclusive of the manufacturer's factory or laboratory tests, can be 

shown. 

 

1.4.3   Service Support 

 

Submit a written statement demonstrating successful completion of similar 

services on at least 5 projects of similar size and scope, at least 2 weeks 

prior to submittal of other items required by this section. 

 

The equipment items shall be supported by service organizations.  Submit a 

certified list of qualified, service organizations for support of the 

equipment which includes their addresses and qualifications with the 

Operation and Maintenance data.  These service organizations shall be 

reasonably convenient to the equipment installation and able to render 

satisfactory service to the equipment on a regular and emergency basis 

during the warranty period of the contract. 

 

1.4.4   Modification to Reference 

 

In each of the publications referred to herein, consider the advisory 

provisions to be mandatory, as though the word "shall" had been substituted 

for "should" wherever it appears.  Interpret references in these 

publications to the "authority having jurisdiction", or words of similar 

meaning, to mean the Contracting Officer. 

 

1.4.5   Nameplates 

 

Each major component of equipment shall have the manufacturer's name, type 

or style, and model or serial number, all permanently and legibly marked on 

a plate secured to the equipment. 

 

1.4.6   System Diagrams 

 

Proposed system diagrams, must be submitted, approved and posted prior to 

start of related testing.  System diagrams that show the layout of equipment 
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and ductwork, and typed condensed operation manuals explaining preventative 

maintenance procedures, methods of checking the system for normal safe 

operation, and procedures for safely starting and stopping the system shall 

be framed under glass or laminated plastic.  After approval, these items 

shall be posted where directed. 

 

1.5   DELIVERY STORAGE AND HANDLING 

 

Handle, store, and protect equipment and materials to prevent damage before 

and during installation in accordance with the manufacturer's 

recommendations, and as approved by the Contracting Officer.  Replace 

damaged or defective items. 

 

1.6   INSTRUCTION TO GOVERNMENT PERSONNEL 

 

When specified in the issued scope of work, furnish the services of 

competent instructors to give full instruction to the designated Government 

personnel in the adjustment, operation, and maintenance, including pertinent 

safety requirements, of the specified equipment or system.  Instructors 

shall be thoroughly familiar with all parts of the installation and shall be 

trained in operating theory as well as practical operation and maintenance 

work. 

  

Instruction shall be given during the first regular work week after the 

equipment or system has been accepted and turned over to the Government for 

regular operation.  The number of man-days (8 hours per day) of instruction 

furnished shall be as specified in the scope of work.  When more than 4 man-

days of instruction are specified, use approximately half of the time for 

classroom instruction.  Use other time for instruction with the equipment or 

system. 

  

When significant changes or modifications in the equipment or system are 

made under the terms of the contract, provide additional instruction to 

acquaint the operating personnel with the changes or modifications. 

 

1.7   ACCESSIBILITY 

 

Install all work so that parts requiring periodic inspection, operation, 

maintenance, and repair are readily accessible.  Install concealed valves, 

expansion joints, controls, dampers, and equipment requiring access, in 

locations freely accessible through access doors. 

 

PART 2   PRODUCTS 

 

Provide warm air heating system, including equipment, equipment, materials, 

installation, workmanship, fabrication, assembly, erection, inspection, 

examination, and testing in accordance with the applicable requirements 

contained in ICC IBC, ICC IMC, ICC IPC, NFPA 90A or NFPA 90B, and NFPA 31 

for oil-fired units, NFPA 54 for gas-fired units and NFPA 58 for liquid 

petroleum gas-fired units as modified and supplemented by this specification 

section and accompanying drawings. 

 

2.1   SELF CONTAINED FURNACES 

 

Provide manufacturer's standard, self-contained, indirect, oil fired, 

forced-air, furnaces conforming to UL 727 and ANSI Z21.47.  Furnace and 

furnace components shall be completely factory-assembled and shall consist 
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of a aluminized or stainless steel heat exchanger; burner; centrifugal 

blower, a sheet metal cabinet-type casing with provisions for duct, 

vibration isolators, and all required operating, limit, and safety controls.  

Furnace casing shall be factory insulated and be compatible with the 

operating temperatures.  Furnace shall be provided with removable service 

panels which allow access to all internal components requiring cleaning, 

servicing, or adjustment.  Provide a 24 volt control transformers, high 

temperature limit, and fan time delay relay. 

  

Provide furnace style as shown on the drawings to supply heated air through 

a duct system.  Provide cooling evaporator coil module with cabinet suitable 

for use with furnace as indicated on the drawings. 

 

2.1.2   Oil-Fired Unit 

 

Oil-fired furnace shall be in accordance with UL 727 and have a minimum 

certified Annual Fuel Utilization Efficiency (AFUE) in accordance with 

paragraph titled "Quality Assurance".  Equipment shall be suitable for 

burning No. 2 oil. 

 

2.1.2.1   Oil-Burning Components 

 

The equipment shall include the oil burner motor, ignition equipment safety 

devices, and accessories necessary for a full automatic system that conforms 

to UL 296.  Oil-fired units equipped with programming controls shall be 

furnished with low oil-pressure switches in the fuel supply piping.  Oil-

fired units not equipped with programming controls shall be equipped with a 

delayed opening oil shutoff valve.  The valve shall automatically delay 

delivery of oil to the burner until such time as the combustion air fan and, 

when applicable, the induced draft fan is operating at rated speed. 

 

2.1.2.2   Ignition System 

 

Ignition systems for oil-fired units shall be of the direct-electrical spark 

type or interrupted type in accordance with UL 296. 

 

2.1.3   Supply Blowers 

 

Blowers shall be centrifugal type.  Blowers shall be statically and 

dynamically balanced.  Lubrication points shall be located or extended, as 

required, to provide ready access for periodic lubrication.  The direction 

of rotation shall be clearly and permanently marked on each blower housing. 

Blower speeds shall be single, or multi-speed, as indicated, to provide the 

specified range of air temperature rises.  Shafts shall be supported by a 

minimum of two self-aligning bearings.  Direct-drive blowers may have 

variable speed motors to change blower speed.  Belt-drive blowers shall be 

provided with an adjustable base, and with a belt guard or enclosed in the 

unit casing. The belt drive shall be designed in accordance with the 

applicable Rubber Manufacturer's Association (RMA) power transmission belt 

specifications, with a service factor of at least 1.2.  Belt drive blower 

speed shall be adjusted by the use of variable pitch drive sheaves. 

 

2.1.4   Burners 

 

Do not provide manually ignited type burners.  Burners shall always return 

to low fire for ignition.  Provide control system for modulated operation.  
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Provide interrupted type ignition systems for burners with input capacities 

over 400,000 Btu's per hour. 

 

2.1.4.1   Oil Burners 

 

The oil burner shall include motor, ignition equipment, safety devices, and 

accessories necessary for a fully automatic system that conforms to IMC and 

UL 296.  Use fuel oil conforming to ASTM D 396 of grade specified.  Burners 

shall be factory installed, wired, and fire tested. 

 

2.2   VENT CONNECTIONS 

 

Flue vent connections shall be furnished as indicated.  Provide a draft 

regulator of the barometric-type for oil-fired draft control or draft hood 

for atmospheric gas-fired draft control.  Flue vent connections, including 

pipe and fittings, shall conform to NFPA 211 and shall be galvanized sheet 

steel having a nominal thickness not less than that required by NFPA 211.  

The weight of zinc-coating shall not be less than 1.25 ounces per square 

foot commercial.  If the standard flue connection on the furnace and unit 

heater is other than the size specified for the furnace pipe, provide a 

suitable adapter.  Provide suitable cleanouts to permit cleaning of the 

entire flue connection without dismantling. 

  

A 0.3125 inch diameter hole shall be provided in the vent stack not greater 

than 6 inches from the furnace flue outlet for sampling of the exit gases.  

A method shall be provided to seal the hole to prevent exhaust gases from 

entering the indoor space when samples are not being taken.  Each exhaust 

stack shall be provided complete with bird screen and rain hood. 

 

2.2.1   NOT USED 

 

2.2.2   Oil-Fired Units 

 

Vent piping shall be in accordance with UL 641, Type L.  Vent shall conform 

to NFPA 211.  Plastic materials polyetherimide (PEI) and polyethersulfone 

(PES) are unacceptable for vent piping of combustion gases. 

 

2.3   CONTROLS 

 

Furnace controls shall be provided by the furnace manufacturer as an 

integral part of the furnace.  Electronic controls shall be provided.  The 

controls shall allow for variable speed operation.   

 

2.3.1   Thermostat 

 

Provide wall mounted, low voltage type conforming to NEMA DC 3 with an 

operating range from 55 to 90 degrees F.  Housing shall have exposed 

adjustment covers with visible thermometers.  The mounting plate or base 

shall be made of thermal insulating material or shall support the thermal 

element not less than 1/4 inch from the wall.  The control unit of the 

thermostat shall consist of a temperature sensing element, control switch, 

and anticipating heater.  The control switch shall be a hermetically-sealed 

switch.  Thermostat shall have provisions for calibrating the unit to the 

accuracy specified in NEMA DC 3.  The design shall preclude calibration 

adjustment with ordinary tools, such as screwdriver or pliers.  Unless 

otherwise specified, a system selector switch having "heat" and "off" 
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positions, and a fan selector switch having "auto" and "on" positions shall 

be provided integral to or mounted on a sub-base of the thermostat. 

 

2.4   AUTOMATIC VENT DAMPERS 

 

Automatic vent dampers shall be provided in the vents of all gas burning 

equipment that uses indoor air for combustion.  Vent dampers shall conform 

to ANSI Z21.66. 

 

2.5   HUMIDIFIERS – NOT USED 

 

2.6   AIR FILTERS 

 

Air Filters shall be listed in accordance with requirements of UL 900. 

 

2.6.1   Replaceable Media Filters 

 

The air flow capacity of the filter shall be based on net filter face 

velocity not exceeding 300 feet per minute, with initial resistance of 0.13 

inches water gauge.  Minimum Efficiency Reporting Value (MERV) shall range 

from 7 to 11 as indicated on the drawings when tested according to ASHRAE 

52.2. 

 

a.  Provide ASTM F 1040 Type 1, throw-away frames and media, size 

and grade as specified or the drawings. 

 

2.7   NOT USED 

 

2.8   FACTORY PAINTING 

 

New equipment painting shall be factory or shop applied, and shall be as 

specified herein, and provided under each individual section. 

 

2.8.1   Factory Painting of New Equipment 

 

New equipment shall be coated with a manufacturer's factory-applied finish 

that meets the following requirements: 

  

The finish system designed for the equipment shall have been tested in 

accordance with Federal Test Method Standard No. 141 (Method 6061) and 

passed the 125-hour salt-spray fog test of that standard, except that 

equipment located outdoors shall have passed the 500-hour salt-spray fog 

test of that standard.  The film thickness of the factory painting system 

applied on the equipment shall not be less than the film thickness used on 

the successful test specimens. 

  

If manufacturer's standard factory painting system is being proposed for use 

on surfaces subject to working temperatures above 50 degrees C (120 degrees 

F), the factory painting system shall be designed for service at the 

finished surface's working temperature and shall meet the test requirements 

specified above for Federal Test Method Standard No. 141 when the finished 

surface temperature is at the service working temperature. 

 

2.9   ELECTRICAL WORK 

 

Provide motors, controllers, integral disconnects, contactors, and controls 

with their respective pieces of equipment, except controllers indicated as 
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part of motor control centers.  Provide electrical equipment, including 

motors and wiring, as specified in Section 16402 INTERIOR DISTRIBUTION 

SYSTEM. Manual or automatic control and protective or signal devices 

required for the operation specified and control wiring required for 

controls and devices specified, but not shown, shall be provided.  For 

packaged equipment, the manufacturer shall provide controllers including the 

required monitors and timed restart. 

  

Provide high efficiency type, single-phase, fractional-horsepower 

alternating-current motors, including motors that are part of a system, in 

accordance with NEMA MG 11. 

 

Provide polyphase, squirrel-cage medium induction motors, including motors 

that are part of a system, that meet the efficiency ratings for premium 

efficiency motors in accordance with NEMA MG 1.  Provide motors in 

accordance with NEMA MG 1 and of sufficient size to drive the load at the 

specified capacity without exceeding the nameplate rating of the motor.  

 

Motors shall be rated for continuous duty with the enclosure specified.  

Motor duty requirements shall allow for maximum frequency start-stop 

operation and minimum encountered interval between start and stop.  Motor 

torque shall be capable of accelerating the connected load within 20 seconds 

with 80 percent of the rated voltage maintained at motor terminals during 

one starting period. Provide motor starters complete with thermal overload 

protection and other necessary appurtenances.  Motor bearings shall be 

fitted with grease supply fittings and grease relief to outside of the 

enclosure. 

  

Where two-speed or variable-speed motors are indicated, solid-state 

variable-speed controllers may be provided to accomplish the same function.  

Use solid-state variable-speed controllers for motors rated 7.45 kW (10 hp) 

or less and adjustable frequency drives for larger motors.  All variable 

frequency drive motors, regardless of configuration, shall be fed from 

individual K-rated isolation transformers. 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

The warm air heating system installation shall be in accordance with the 

manufacturer's written instructions and be in compliance with the 

requirements contained in ICC IBC,ICC IMC, ICC IPC, NFPA 90A or NFPA 90B, 

and NFPA 31 for oil-fired units, NFPA 54 for gas-fired units, and NFPA 58 

for liquid petroleum gas-fired units. 

 

Provide seismic protection design and construction , in accordance with ICC 

IBC, for each mechanical component, including inertia base,  platform, 

rails, saddles, seismic isolators,  and other associated material and 

equipment.  Provide seismic design drawings, diagrams, and schedules as a 

coordinated package.  Isolators shall provide uniform deflection, even when 

mechanical components weight is not evenly distributed. 

 

Combustion air supply and ventilation shall be in accordance with NFPA 31, 

NFPA 54, and NFPA 58.  Systems and equipment include: 

 

Self-contained furnaces - installation instructions 
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Vent connections - installation instructions 

 

Controls - installation instructions 

 

Dampers - installation instructions 

 

Unit heaters - installation instructions 

 

3.1.1   Furnaces 

 

Foundations, settings, or suspensions for mounting equipment and accessories 

including supports, vibration isolators, stands, guides, anchors, clamps, 

and brackets shall be provided.  Foundations and suspension for equipment 

shall conform to the recommendations of the manufacturer, unless otherwise 

indicated on drawings.  Anchor bolts and sleeves shall be set accurately 

using properly constructed templates. Anchor bolts, when embedded in 

concrete, shall be provided with welded-on plates on the head end and 

guarded against damage until equipment is installed.  Equipment bases shall 

be leveled, using jacks or steel wedges, and when resting on concrete shall 

be neatly grouted-in with a non-shrinking type of grout.  Equipment shall be 

located as indicated and in such a manner that working space is available 

for all necessary servicing, such as shaft removal, replacing, or adjusting 

drives, motors, or shaft seals, air filters, access to automatic controls, 

humidifiers, and lubrication. Electrical isolation shall be provided between 

dissimilar metals for the purpose of minimizing galvanic corrosion.  The 

interior of cabinets or casings shall be cleaned before completion of 

installation.  The furnace shall be connected to the vent or chimney with 

the specified connectors, draft regulators, draft loads, and induced draft 

fans, as applicable, in accordance with NFPA 211. 

 

3.1.2   Automatic Vent Dampers 

 

Automatic vent dampers shall be installed in accordance with ANSI Z21.66. 

 

3.1.3   NOT USED 

 

3.1.4   NOT USED 

 

3.1.5   Access Panels 

 

Access panels shall be provided for concealed valves, vents, controls, 

dampers, and items requiring inspection or maintenance.  Access panels shall 

be of sufficient size and so located that the concealed items may be 

serviced and maintained or completely removed for replacement.  Access 

panels shall be as specified in Section 05500 MISCELLANEOUS METAL. 

 

3.1.6   Flexible Connectors 

 

Pre-insulated flexible connectors and flexible duct shall be attached to 

other components in accordance with the latest printed instructions of the 

manufacturer to ensure a vapor tight joint.  Hangers, when required to 

suspend the connectors, shall be of the type recommended by the connector or 

duct manufacturer and shall be provided at the intervals recommended. 

 

3.1.7   Air Filters 
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Air filters shall be installed in return air ducts at furnaces.  Fans or 

blowers shall not be operated until filters are installed.  After completion 

of tests and before the building is accepted by the Government, the 

Contractor shall provide a new second set of replaceable filters, where 

utilized. 

 

3.1.8   Dust Control 

 

To prevent the accumulation of dust, debris and foreign material during 

construction, temporary dust control protection shall be provided.  The 

distribution system (supply and return) shall be protected with temporary 

seal-offs at all inlets and outlets at the end of each day's work.  

Temporary protection shall remain in place until system is ready for 

startup. 

 

3.1.9   Insulation 

 

Thickness and application of insulation materials for ductwork and equipment 

shall be in accordance with Section 15080 THERMAL INSULATION FOR MECHANICAL 

SYSTEMS. 

 

3.2   FIELD PAINTING 

 

Finish painting of items only primed at the factory or surfaces not 

specifically noted otherwise, are specified in paragraph titled "SYSTEM 

DESCRIPTION." 

 

3.3   CLEANING 

 

Ducts, plenums, and casings shall be thoroughly cleaned of all debris and 

blown free of all small particles of rubbish and dust and then shall be 

vacuum cleaned before installing outlet faces.  Equipment shall be wiped 

clean, with all traces of oil, dust, dirt, or paint spots removed.  

Temporary filters shall be provided prior to startup of all fans that are 

operated during construction, and new filters shall be installed after all 

construction dirt has been removed from the building, the ducts, plenums, 

casings, and other items specified have been vacuum cleaned, and after 

completion of all tests.  System shall be maintained in this clean condition 

until final acceptance.  Bearings shall be properly lubricated with oil or 

grease as recommended by the manufacturer.  Belts shall be tightened to 

proper tension.  All equipment requiring adjustment shall be adjusted to 

setting indicated or directed.  Fans shall be adjusted to the speed 

indicated by the manufacturer to meet specified conditions. 

 

3.4   FIELD QUALITY CONTROL 

 

Inspect equipment when it is delivered to the job site.  The right is 

reserved to inspect any equipment at the plant of the manufacturer, during 

or after manufacture.  Inspect and repair all refractory after installation 

and prior to startup.  Continually inspect equipment during installation, 

after installation, and during the tests.  Upon completion and prior to 

acceptance, perform tests and furnish all necessary equipment and materials 

required for the tests as specified herein to demonstrate that warm air 

heating system is in compliance with contract requirements.  Make all tests 

under the direction of the Contracting Officer.  Read all indicating 

instruments no less frequently than at half-hour intervals. 
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3.4.1   Tests 

 

Upon completion and prior to acceptance of the installation, the Contractor 

shall furnish all equipment, instruments, materials, labor, and supervision 

required for the tests as specified.  Water, electricity, and fuel required 

for testing shall be furnished by the Government.  Defects disclosed by the 

tests shall be rectified by the contractor, at no additional expense to the 

Government, and retested until satisfactory.  Tests shall be made under the 

direction and subject to the approval of the Contracting Officer. All 

indicating instruments shall be read at 1/2-hour intervals unless otherwise 

directed by the Contracting Officer. 

 

3.5   TESTING, ADJUSTING, AND BALANCING 

 

Testing, adjusting, and balancing requirements are specified in Section 

15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.  Testing, 

adjusting, and balancing shall begin only when the air supply and 

distribution, including controls, has been completed, with the exception of 

performance tests. 

  

Perform in accordance with SMACNA HVACTAB, Chapter VII, "Air System TAB 

Procedures," to achieve and confirm compliance with drawings and 

specifications; prepare complete report of final test results. 

 

 

3.6   PERFORMANCE TESTS 

 

After testing, adjusting, and balancing has been completed as specified, 

each system shall be tested as a whole to see all items perform as integral 

parts of the system and temperatures and conditions are evenly controlled 

throughout the building.  Corrections and adjustments shall be conducted by 

an experienced engineer.  Tests for each system shall demonstrate that the 

entire system is functioning according to the specifications.  The number of 

testing days or hours shall be indicated in the scope of work. Coincidental 

chart recordings shall be made at points indicated on the drawings for the 

duration of the time period and shall record the temperature at space 

thermostats or space sensors, the humidity at the humidistat(s) location(s), 

and the outside air temperature and humidity in an immediately adjacent 

shaded and weather protected outside area. 

 

3.7   OPERATING TEST 

 

Perform the following operating tests to demonstrate satisfactory furnace, 

unit heater, and humidifier operation.  Check burner safety controls by 

simulating flame failure in accordance with the manufacturer's instructions.  

Operate furnace and unit heater for a period sufficient to make the 

following observations and record the following data but in no case less 

than one hour.  These tests may be run concurrent with fire tests specified 

below to the extent practical.  Demonstrate satisfactory operation of all 

heat-regulating controls and safety controls. Observe the humidifier for 

satisfactory operation and check humidifier drain to insure proper drainage.  

Record humidity of air entering and leaving the humidifier during steady 

state furnace operation.  Record temperature rise across the heat exchanger 

under all firing rates after equilibrium conditions have been reached at 

each firing rate.  Record ammeter and voltmeter readings for the furnace 

motor, unit heater motor, and humidifier motor. 
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3.8   FIRING TESTS 

 

Test combustion controls and equipment with specified fuel at 100 percent 

rated load.  Demonstrate satisfactory smoke-count numbers and combustion 

efficiency.  Maintain firing for at least 4 hours, and where high-low-off 

combustion controls are provided, operate the equipment for one hour at low 

fire and 3 hours at high fire.  During tests, verify proper operation of 

controls.  Adjust burners for maximum efficiency.  Record temperature rises 

across heat exchangers.  Minimum requirements for satisfactory combustion 

efficiency shall be 10.0 percent carbon dioxide for oil burners and 8.5 

percent carbon dioxide for gas burners.  Minimum temperatures of flue gas at 

the stack shall be 100 degrees F above the flue-gas dew points. 

 

3.9   FIELD TRAINING 

 

3.9.1   Field Acceptance Test Plans and Test Reports 

 

a.  Manufacturer's Test Plans:  Within the time frame specified in 

the scope of work, submit the self-contained furnace field 

acceptance test plan for each furnace. 

  

Field acceptance test plans shall developed by the furnace manufacturer 

detailing recommended field test procedures for that particular type and 

size of equipment.  Field acceptance test plans developed by the installing 

Contractor, or the equipment sales agency furnishing the equipment, will not 

be acceptable. 

 

The Contracting Officer will review and approve the field acceptance test 

plan for each of the furnaces prior to commencement of field testing of the 

furnaces.  The approved field acceptance test plans shall be the plan and 

procedures followed for the field acceptance tests of the furnaces and 

resultant test reporting. 

 

b.  Coordinated testing:  Indicate in each field acceptance test 

plan when work required by this section requires coordination with 

test work required by other specification sections.  Furnish test 

procedures for the simultaneous or integrated testing of furnace 

controls which interlock and interface with controls factory 

prewired or external controls for the equipment provided under 

Section 15951 DIRECT DIGITAL CONTROL FOR HVAC SYSTEMS. 

 

c.  Prerequisite testing:  Equipment for which performance testing 

is dependent upon the completion of the work covered by Section 

15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS and SMACNA 

HVACTAB must have that work completed as a prerequisite to testing 

work under this section.  Indicate in each field acceptance test 

plan when such prerequisite work is required. 

 

d.  Test procedure:  Indicate in each field acceptance test plan 

each equipment manufacturers published installation, start-up, and 

field acceptance test procedures.  Include in each test plan a 

detailed step-by-step procedure for testing automatic controls 

provided by the manufacturer. 

  

Each test plan shall include the required test reporting forms to be 

completed by the Contractor's testing representatives.  Procedures shall be 
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structured to test the controls through all modes of control to confirm that 

the controls are performing with the intended sequence of control. 

  

Controllers shall be verified to be properly calibrated and have the proper 

set point to provide stable control of their respective equipment. 

 

d.  Performance variables:  Each test plan shall list performance 

variables that are required to be measured or tested as part of the 

field test. 

  

Include in the listed variables performance requirements indicated on the 

equipment schedules on the design drawings.  Manufacturer shall furnish with 

each test procedure a description of acceptable results that have been 

verified. 

  

Manufacturer shall identify the acceptable limits or tolerances within which 

each tested performance variable shall acceptably operate. 

 

e.  Job specific:  Each test plan shall be job specific and shall 

address the particular item of equipment and particular conditions 

which exist with this contract.  Generic or general preprinted test 

procedures are not acceptable. 

 

f.  Specialized components:  Each test plan shall include 

procedures for field testing and field adjusting specialized 

components, such temperature control valves, or pressure control 

valves. 

 

3.9.2   Field Acceptance Testing 

 

a.  Equipment Requiring Test Reports:    Each self-contained 

furnace shall be field acceptance tested in compliance with its 

approved field acceptance test plan and the resulting self-

contained furnace field acceptance test report submitted for 

approval. 

 

b.  Manufacturer's recommended testing:  Conduct the manufacturer's 

recommend field testing in compliance with the approved test plan. 

 

c.  Operational test:  Conduct a continuous 24 hour operational 

test for each item of equipment.  Equipment shutdown before the 

test period is completed shall result in the test period being 

started again and run for the required duration.  For the duration 

of each test period, compile an operational log of each item of 

equipment.  Log required entries every two hours.  Use the test 

report forms for logging the operational variables.  Submit test 

logs for each test period. 

 

d.  Notice of tests:  Conduct the manufacturer's recommended tests 

and the operational tests; record the required data using the 

approved reporting forms.  Notify the Contracting Officer in 

writing at least 15 calendar days prior to the testing.  Within 30 

calendar days after acceptable completion of testing, submit each 

test report for review and approval. 

 

e.  Report forms:  Type data entries and writing on the test report 

forms.  Completed test report forms for each item of equipment 
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shall be reviewed, approved, and signed by the Contractor's test 

director and the QC manager.  The manufacturer's field test 

representative shall review, approve, and sign the report of the 

manufacturer's recommended test.  Signatures shall be accompanied 

by the person's name typed. 

 

f.  Deficiency resolution:  The test requirements acceptably met; 

deficiencies identified during the tests shall be corrected in 

compliance with the manufacturer's recommendations and corrections 

retested in order to verify compliance. 

 

3.10   FIELD TRAINING 

 

The Contractor shall conduct a training course for operating and maintenance 

personnel as designated by the Contracting Officer.  The training period 

shall consist of the number of hours indicated and shall start after the 

system is functionally complete but prior to the performance tests.  The 

field instruction shall cover all of the items contained in the approved 

operating and maintenance instructions. 

 

   -- End of Section -- 
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SECTION 15700 

 

UNITARY HEATING AND COOLING EQUIPMENT 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

 

ARI 310/380 (2004) Packaged Terminal Air-Conditioners and 

Heat Pumps 

 

ARI 350 (2000) Sound Rating of Non-Ducted Indoor Air-

Conditioning Equipment 

 

ARI 410 (2001; Addendum 2002) Forced-Circulation Air-

Cooling and Air-Heating Coils 

 

ARI 460 (2000) Remote Mechanical-Draft Air-Cooled 

Refrigerant Condensers 

 

ARI 495 (1999) Refrigerant Liquid Receivers 

 

ARI 500 (2000) Variable Capacity Positive 

Displacement Refrigerant Compressors and 

Compressor Units for Air-Conditioning and 

Heat Pump Applications 

 

ARI 700 (2004) Specifications for Fluorocarbon 

Refrigerants 

 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 

ENGINEERS (ASHRAE) 

 

ASHRAE 127 (2001) Method of Testing for Rating Computer 

and Data Processing Room Unitary Air-

Conditioners 

 

ASHRAE 15 (2001; Errata 2002) Safety Standard for 

Refrigeration Systems 

 

ASHRAE 34 (2001; Errata 2002) Designation and Safety 

Classification of Refrigerants 

 

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot Procedures 

for Testing Air-Cleaning Devices Used in 

General Ventilation for Removing Particulate 

Matter 

 

AMERICAN WELDING SOCIETY (AWS) 
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AWS Z49.1 (1999) Safety in Welding, Cutting and Allied 

Processes 

 

ASME INTERNATIONAL (ASME) 

 

ASME BPVC SEC IX (2001) Boiler and Pressure Vessel Code; 

Section IX, Welding and Brazing 

Qualifications 

 

ASME BPVC SEC VIII D1 (2001) Boiler and Pressure Vessel Code; 

Section VIII, Pressure Vessels Division 1 - 

Basic Coverage 

 

ASSOCIATION OF HOME APPLIANCE MANUFACTURERS (AHAM) 

 

AHAM RAC-1 (2004) Directory of Certified Room Air 

Conditioners 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 307 (2004) Carbon Steel Bolts and Studs, 60 000 

PSI Tensile Strength 

 

ASTM B 117 (2002) Operating Salt Spray (Fog) Apparatus 

 

ASTM C 1071 (2000) Fibrous Glass Duct Lining Insulation 

(Thermal and Sound Absorbing Material) 

 

ASTM D 520 (2000) Zinc Dust Pigment 

 

ASTM E 84 (2004) Surface Burning Characteristics of 

Building Materials 

 

ASTM F 104 (2003) Nonmetallic Gasket Materials 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 

NEMA ICS 6 (1993; R 2001) Industrial Control and 

Systems: Enclosures 

 

NEMA MG 1 (2003; R 2004) Motors and Generators 

 

NEMA MG 2 (2001) Safety Standard for Construction and 

Guide for Selection, Installation, and Use of 

Electric Motors and Generators 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 54 (2002) National Fuel Gas Code 

 

NFPA 70 (2005) National Electrical Code 

 

NFPA 90A (2002) Installation of Air Conditioning and 

Ventilating Systems 

 

UNDERWRITERS LABORATORIES (UL) 
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UL 1995 (2005) Heating and Cooling Equipment 

 

UL 207 (2001) Refrigerant-Containing Components and 

Accessories, Nonelectrical 

 

UL 484 (1993; Rev thru Sep 2002) Room Air 

Conditioners 

 

UL 586 (1996; Rev thru Apr 2000) High-Efficiency, 

Particulate, Air Filter Units 

 

UL 900 (2004) Air Filter Units 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Drawings 

 

  Drawings provided in adequate detail to demonstrate compliance 

with contract requirements, as specified. 

 

SD-03 Product Data 

 

Materials and Equipment 

 

  Manufacturer's standard catalog data, at least 5 weeks prior to 

the purchase or installation of a particular component, highlighted 

to show material, size, options, performance charts and curves, 

etc. in adequate detail to demonstrate compliance with contract 

requirements.  Data shall include manufacturer's recommended 

installation instructions and procedures.  If vibration isolation 

is specified for a unit, vibration isolator literature shall be 

included containing catalog cuts and certification that the 

isolation characteristics of the isolators provided meet the 

manufacturer's recommendations.  Data shall be submitted for each 

specified component. 

 

Spare Parts 

 

  Spare parts data for each different item of equipment specified. 

 

Posted Instructions 

 

  Posted instructions, at least 2 weeks prior to construction 

completion, including equipment layout, wiring and control 

diagrams, piping, valves and control sequences, and typed condensed 

operation instructions.  The condensed operation instructions shall 

include preventative maintenance procedures, methods of checking 

the system for normal and safe operation, and procedures for safely 

starting and stopping the system.  The posted instructions shall be 
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framed under glass or laminated plastic and be posted where 

indicated by the Contracting Officer. 

 

Verification of Dimensions 

 

  A letter, at least 2 weeks prior to beginning construction, 

including the date the site was visited, conformation of existing 

conditions, and any discrepancies found. 

 

System Performance Tests 

 

  A schedule, at least 2 weeks prior to the start of related 

testing, for the system performance tests.  The schedules shall 

identify the proposed date, time, and location for each test. 

 

Demonstrations; G 

 

  A schedule, at least 2 weeks prior to the date of the proposed 

training course, which identifies the date, time, and location for 

the training. 

 

SD-06 Test Reports 

 

Refrigerant Tests, Charging, and Start-Up; G 

 

  Six copies of each test containing the information described 

below in bound 8-1/2 x 11 inch booklets.  Individual reports shall 

be submitted for the refrigerant system tests. 

 

a.  The date the tests were performed. 

 

b.  A list of equipment used, with calibration certifications. 

 

c.  Initial test summaries. 

 

d.  Repairs/adjustments performed. 

 

e.  Final test results. 

 

System Performance Tests; G 

 

  Six copies of the report provided in bound 8-1/2 x 11 inch 

booklets.  The report shall document compliance with the specified 

performance criteria upon completion and testing of the system.  

The report shall indicate the number of days covered by the tests 

and any conclusions as to the adequacy of the system.  The report 

shall also include the following information and shall be taken at 

least three different times at outside dry-bulb temperatures that 

are at least 5 degrees F apart: 

 

a.  Date and outside weather conditions. 

 

b.  The load on the system based on the following: 

 

     (1)  The refrigerant used in the system. 

   (2)  Condensing temperature and pressure. 

   (3)  Suction temperature and pressure. 
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     (4)  Ambient, condensing and coolant temperatures. 

   (5)  Running current, voltage and proper phase sequence for 

each phase of all motors. 

 

c.  The actual on-site setting of operating and safety controls. 

 

d.  Thermostatic expansion valve superheat - value as determined 

by field test. 

 

e.  Subcooling. 

 

f.  High and low refrigerant temperature switch set-points 

 

g.  Low oil pressure switch set-point. 

 

h.  Defrost system timer and thermostat set-points. 

 

i.  Moisture content. 

 

j.  Capacity control set-points. 

 

k.  Field data and adjustments which affect unit performance and 

energy consumption. 

 

l.  Field adjustments and settings which were not permanently 

marked as an integral part of a device. 

 

SD-07 Certificates 

 

Materials and Equipment 

 

  Where the system, components, or equipment are specified to 

comply with requirements of ARI, ASHRAE, ASME, or UL, proof of such 

compliance shall be provided.  The label or listing of the 

specified agency shall be acceptable evidence.  In lieu of the 

label or listing, a written certificate from an approved, 

nationally recognized testing organization equipped to perform such 

services, stating that the items have been tested and conform to 

the requirements and testing methods of the specified agency may be 

submitted.  When performance requirements of this project's 

drawings and specifications vary from standard ARI rating 

conditions, computer printouts, catalog, or other application data 

certified by ARI or a nationally recognized laboratory as described 

above shall be included.  If ARI does not have a current 

certification program that encompasses such application data, the 

manufacturer may self certify that his application data complies 

with project performance requirements in accordance with the 

specified test standards. 

 

Service Organization 

 

  A certified list of qualified permanent service organizations, 

which includes their addresses and qualifications, for support of 

the equipment.  The service organizations shall be reasonably 

convenient to the equipment installation and be able to render 

satisfactory service to the equipment on a regular and emergency 

basis during the warranty period of the contract. 
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SD-10 Operation and Maintenance Data 

 

Operation and Maintenance Manuals 

 

  Six complete copies of an operation manual in bound 8-1/2 x 11 

inch booklets listing step-by-step procedures required for system 

startup, operation, abnormal shutdown, emergency shutdown, and 

normal shutdown at least 4 weeks prior to the first training 

course.  The booklets shall include the manufacturer's name, model 

number, and parts list.  The manuals shall include the 

manufacturer's name, model number, service manual, and a brief 

description of all equipment and their basic operating features.  

Six complete copies of maintenance manual in bound 8-1/2 x 11 inch 

booklets listing routine maintenance procedures, possible 

breakdowns and repairs, and a trouble shooting guide.  The manuals 

shall include piping and equipment layouts and simplified wiring 

and control diagrams of the system as installed. 

 

1.3   SAFETY REQUIREMENTS 

 

Exposed moving parts, parts that produce high operating temperature, parts 

which may be electrically energized, and parts that may be a hazard to 

operating personnel shall be insulated, fully enclosed, guarded, or fitted 

with other types of safety devices.  Safety devices shall be installed so 

that proper operation of equipment is not impaired.  Welding and cutting 

safety requirements shall be in accordance with AWS Z49.1. 

 

1.4   DELIVERY, STORAGE, AND HANDLING 

 

Stored items shall be protected from the weather, humidity and temperature 

variations, dirt and dust, or other contaminants.  Proper protection and 

care of all material both before and during installation shall be the 

Contractor's responsibility.  Any materials found to be damaged shall be 

replaced at the Contractor's expense.  During installation, piping and 

similar openings shall be capped to keep out dirt and other foreign matter. 

 

1.5   PROJECT REQUIREMENTS 

 

1.5.1   Verification of Dimensions 

 

The Contractor shall become familiar with all details of the work, verify 

all dimensions in the field, and advise the Contracting Officer of any 

discrepancy before performing any work. 

 

1.5.2   Drawings 

 

The Contractor shall submit drawings consisting of: 

 

a.  Equipment layouts which identify assembly and installation 

details. 

 

b.  Plans and elevations which identify clearances required for 

maintenance and operation. 

 

c.  Wiring diagrams which identify each component individually and 

interconnected or interlocked relationships between components. 
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d.  Foundation drawings, bolt-setting information, and foundation 

bolts prior to concrete foundation construction for equipment 

indicated or required to have concrete foundations. 

 

e.  Details, if piping and equipment are to be supported other than 

as indicated, which include loadings and type of frames, brackets, 

stanchions, or other supports. 

 

f.  Automatic temperature control diagrams and control sequences. 

 

g.  Installation details which includes the amount of factory set 

superheat and corresponding refrigerant pressure/temperature. 

 

Because of the small scale of the drawings, it is not possible to indicate 

all offsets, fittings, and accessories that may be required.  The Contractor 

shall carefully investigate the plumbing, fire protection, electrical, 

structural and finish conditions that would affect the work to be performed 

and arrange such work accordingly, furnishing required offsets, fittings, 

and accessories to meet such conditions. 

 

1.5.3   Spare Parts 

 

The Contractor shall submit spare parts data for each different item of 

equipment specified, after approval of detail drawings and not later than 

one months prior to the date of beneficial occupancy.  The data shall 

include a complete list of parts and supplies, with current unit prices and 

source of supply, a recommended spare parts list for 1 year of operation, 

and a list of the parts recommended by the manufacturer to be replaced on a 

routine basis. 

 

PART 2   PRODUCTS 

 

2.1   STANDARD COMMERCIAL PRODUCTS 

 

Materials and equipment shall be standard products of a manufacturer 

regularly engaged in the manufacturing of such products, which are of a 

similar material, design and workmanship.  The standard products shall have 

been in satisfactory commercial or industrial use for 2 years prior to bid 

opening.  The 2 year use shall include applications of equipment and 

materials under similar circumstances and of similar size.  The 2 years 

experience shall be satisfactorily completed by a product which has been 

sold or is offered for sale on the commercial market through advertisements, 

manufacturer's catalogs, or brochures.  Products having less than a 2 year 

field service record shall be acceptable if a certified record of 

satisfactory field operation, for not less than 6000 hours exclusive of the 

manufacturer's factory tests, can be shown.  Products shall be supported by 

a service organization.  System components shall be environmentally suitable 

for the indicated locations. 

 

2.2   NAMEPLATES 

 

Major equipment including compressors, condensers, receivers, heat 

exchanges, fans, and motors shall have the manufacturer's name, address, 

type or style, model or serial number, and catalog number on a plate secured 

to the item of equipment.  Plates shall be durable and legible throughout 
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equipment life and made of anodized aluminum.  Plates shall be fixed in 

prominent locations with nonferrous screws or bolts. 

 

2.3   ELECTRICAL WORK 

 

Electrical equipment, motors, motor efficiencies, and wiring shall be in 

accordance with Electrical Specifications.  Electrical motor driven 

equipment specified shall be provided complete with motors, motor starters, 

and controls.  Electrical characteristics shall be as shown, and unless 

otherwise indicated, all motors of 1 horsepower and above with open, 

dripproof, totally enclosed, or explosion proof fan cooled enclosures, shall 

be high efficiency type.  Field wiring shall be in accordance with 

manufacturer's instructions.  Each motor shall conform to NEMA MG 1 and NEMA 

MG 2 and be of sufficient size to drive the equipment at the specified 

capacity without exceeding the nameplate rating of the motor.  Motors shall 

be continuous duty with the enclosure specified.  Motor starters shall be 

provided complete with thermal overload protection and other appurtenances 

necessary for the motor control indicated.  Motors shall be furnished with a 

magnetic across-the-line or reduced voltage type starter as required by the 

manufacturer.  Motor duty requirements shall allow for maximum frequency 

start-stop operation and minimum encountered interval between start and 

stop.  Motors shall be sized for the applicable loads.  Motor torque shall 

be capable of accelerating the connected load within 20 seconds with 80 

percent of the rated voltage maintained at motor terminals during one 

starting period.  Motor bearings shall be fitted with grease supply fittings 

and grease relief to outside of enclosure.  Manual or automatic control and 

protective or signal devices required for the operation specified and any 

control wiring required for controls and devices specified, but not shown, 

shall be provided. 

 

2.4   NOT USED 

 

2.5   NOT USED 

 

 

2.6   UNITARY EQUIPMENT, SPLIT SYSTEM HEAT PUMP  

 

Unit shall be an air-cooled, split system which employs a remote condensing 

unit, a separate indoor coil section (for mounting on oil fired furnace, and 

interconnecting refrigerant piping.  Unit shall be the heat pump type 

conforming to applicable Underwriters Laboratories (UL) standards including 

UL 1995.  Unit shall be rated in accordance with ARI 210/240 or ARI 340/360.  

Unit shall be provided with necessary coil frost protection, liquid 

receiver, and cabinet construction as specified in paragraph "Unitary 

Equipment Components".  The remote unit shall be as specified in paragraph 

REMOTE CONDENSER OR CONDENSING UNIT.  Condenser or outdoor fans shall be the 

manufacturer's standard for the unit specified and may be either propeller 

or centrifugal scroll type.  Fan and condenser motors shall have dripproof 

or totally enclosed enclosures. 

 

2.6.1   Air-to-Refrigerant Coil 

 

Coils shall have nonferrous tubes of 3/8 inch minimum diameter with copper 

or aluminum fins that are mechanically bonded or soldered to the tubes.    

Casing shall be galvanized steel or aluminum.  Contact of dissimilar metals 

shall be avoided.  Coils shall be tested in accordance with ASHRAE 15 at the 

factory and be suitable for the working pressure of the installed system.  
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Each coil shall be dehydrated and sealed after testing and prior to 

evaluation and charging.  Each unit shall be provided with a factory 

operating charge of refrigerant and oil or a holding charge.  Unit shipped 

with a holding charge shall be field charged.  Separate expansion devices 

shall be provided for each compressor circuit. 

 

2.6.2   Compressor 

 

Compressor shall be direct drive, semi-hermetic or hermetic reciprocating, 

or scroll type capable of operating at partial load conditions.  Compressor 

shall be capable of continuous operation down to the lowest step of 

unloading as specified.  Compressors of 10 tons and larger shall be provided 

with capacity reduction devices to produce automatic capacity reduction of 

at least 50 percent.  If standard with the manufacturer, two or more 

compressors may be used in lieu of a single compressor with unloading 

capabilities, in which case the compressors will operate in sequence, and 

each compressor shall have an independent refrigeration circuit through the 

condenser and evaporator.  Each compressor shall start in the unloaded 

position.  Each compressor shall be provided with vibration isolators, 

crankcase heater, thermal overloads, lubrication pump, high and low pressure 

safety cutoffs and protection against short cycling. 

 

2.6.3   Refrigeration Circuit 

 

Refrigerant-containing components shall comply with ASHRAE 15 and be factory 

tested, cleaned, dehydrated, charged, and sealed.  Refrigerant charging 

valves and connections, and pumpdown valves shall be provided for each 

circuit.  Filter-drier shall be provided in each liquid line and be 

reversible-flow type.  Refrigerant flow control devices shall be an 

adjustable superheat thermostatic expansion valve with external equalizer 

matched to coil, capillary or thermostatic control, and a pilot solenoid 

controlled, leak-tight, four-way refrigerant flow reversing valve.  A 

refrigerant suction line thermostatic control shall be provided to prevent 

freeze-up in event of loss of water flow during heating cycle. 

 

2.6.4   Unit Controls 

 

Unit shall be internally prewired with a 24 volt control circuit powered by 

an internal transformer.  Terminal blocks shall be provided for power wiring 

and external control wiring.  Unit shall have cutoffs for high and low 

pressure, and low oil pressure for compressors with positive displacement 

oil pumps, supply fan failure, and safety interlocks on all service panels.  

Head pressure controls shall sustain unit operation with ambient temperature 

of 0 degrees F.  Adjustable-cycle timers shall prevent short-cycling.  

Multiple compressors shall be staged by means of a time delay.  Unit shall 

be internally protected by fuses or a circuit breaker in accordance with UL 

1995.   

 

 

2.7   UNITARY EQUIPMENT COMPONENTS 

 

2.7.1   Refrigerant and Oil 

 

Refrigerant shall be one of the fluorocarbon gases.  Refrigerants shall have 

number designations and safety classifications in accordance with ASHRAE 34.  

Refrigerants shall meet the requirements of ARI 700 as a minimum.  

Refrigerants shall have an Ozone Depletion Potential (ODP) of less than or 
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equal to 0.05.  Contractor shall provide and install a complete charge of 

refrigerant for the installed system as recommended by the manufacturer.  

Except for factory sealed units, two complete charges of lubricating oil for 

each compressor crankcase shall be furnished.  One charge shall be used 

during the system performance testing period.  Following the satisfactory 

completion of the performance testing, the oil shall be drained and replaced 

with a second charge.  Lubricating oil shall be of a type and grade 

recommended by the manufacturer for each compressor.  Where color leak 

indicator dye is incorporated, charge shall be in accordance with 

manufacturer's recommendation. 

 

 

2.8  SYSTEM COMPONENTS 

 

2.8.1   Refrigerant Piping 

 

Refrigerant piping for split-system unitary equipment shall be provided and 

installed in accordance with Section 15182 REFRIGERANT PIPING. 

 

2.8.2   Ductwork 

 

Ductwork shall be provided and installed in accordance with Section 15895 

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM. 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Work shall be performed in accordance with the manufacturer's published 

diagrams, recommendations, and equipment warranty requirements.  Where 

equipment is specified to conform to the requirements of ASME BPVC SEC VIII 

D1and ASME BPVC SEC IX, the design, fabrication, and installation of the 

system shall conform to ASME BPVC SEC VIII D1 and ASME BPVC SEC IX. 

 

3.1.1   Equipment 

 

Refrigeration equipment and the installation thereof shall conform to ASHRAE 

15.  Necessary supports shall be provided for all equipment, appurtenances, 

and pipe as required, including frames or supports for compressors, pumps, 

cooling towers, condensers, and similar items.  Compressors shall be 

isolated from the building structure.  If mechanical vibration isolators are 

not provided, vibration absorbing foundations shall be provided.  Each 

foundation shall include isolation units consisting of machine and floor or 

foundation fastenings, together with intermediate isolation material.  Other 

floor-mounted equipment shall be set on not less than a 6 inch concrete pad 

doweled in place.  Concrete foundations for floor mounted pumps shall have a 

mass equivalent to three times the weight of the components, pump, base 

plate, and motor to be supported.  In lieu of concrete pad foundation, 

concrete pedestal block with isolators placed between the pedestal block and 

the floor may be provided.  Concrete pedestal block shall be of mass not 

less than three times the combined pump, motor, and base weights.  Isolators 

shall be selected and sized based on load-bearing requirements and the 

lowest frequency of vibration to be isolated.  Lines connected to pumps 

mounted on pedestal blocks shall be provided with flexible connectors.  

Foundation drawings, bolt-setting information, and foundation bolts shall be 

furnished prior to concrete foundation construction for all equipment 

indicated or required to have concrete foundations.  Concrete for 
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foundations shall be as specified in Section 03300 CAST-IN-PLACE STRUCTURAL 

CONCRETE.  Equipment shall be properly leveled, aligned, and secured in 

place in accordance with manufacturer's instructions. 

 

3.1.2   Mechanical Room Ventilation 

 

Mechanical ventilation systems shall be in accordance with Section 15895 AIR 

SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM. 

 

3.1.3   Field Applied Insulation 

 

Field applied insulation shall be as specified in Section 15080 THERMAL 

INSULATION FOR MECHANICAL SYSTEMS, except as defined differently herein. 

 

3.1.4   Field Painting 

 

Painting required for surfaces not otherwise specified, and finish painting 

of items only primed at the factory are specified in Section 09900 PAINTS 

AND COATINGS. 

 

3.2   CLEANING AND ADJUSTING 

 

Equipment shall be wiped clean, with all traces of oil, dust, dirt, or paint 

spots removed.  Temporary filters shall be provided for all fans that are 

operated during construction, and new filters shall be installed after all 

construction dirt has been removed from the building.  System shall be 

maintained in this clean condition until final acceptance.  Bearings shall 

be properly lubricated with oil or grease as recommended by the 

manufacturer.  Belts shall be tightened to proper tension.  Control valves 

and other miscellaneous equipment requiring adjustment shall be adjusted to 

setting indicated or directed.  Fans shall be adjusted to the speed 

indicated by the manufacturer to meet specified conditions.  Testing, 

adjusting, and balancing shall be as specified in Section 15990 TESTING, 

ADJUSTING, AND BALANCING OF HVAC SYSTEMS. 

 

3.3   REFRIGERANT TESTS, CHARGING, AND START-UP 

 

Split-system refrigerant piping systems shall be tested and charged as 

specified in Section 15182 REFRIGERANT PIPING.  Packaged refrigerant systems 

which are factory charged shall be checked for refrigerant and oil capacity 

to verify proper refrigerant levels per manufacturer's recommendations.   

Following charging, packaged systems shall be tested for leaks with a halide 

torch or an electronic leak detector. 

 

3.3.1   Refrigerant Leakage 

 

If a refrigerant leak is discovered after the system has been charged, the 

leaking portion of the system shall immediately be isolated from the 

remainder of the system and the refrigerant pumped into the system receiver 

or other suitable container.  Under no circumstances shall the refrigerant 

be discharged into the atmosphere. 

 

3.3.2   Contractor's Responsibility 

 

The Contractor shall, at all times during the installation and testing of 

the refrigeration system, take steps to prevent the release of refrigerants 

into the atmosphere.  The steps shall include, but not be limited to, 
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procedures which will minimize the release of refrigerants to the atmosphere 

and the use of refrigerant recovery devices to remove refrigerant from the 

system and store the refrigerant for reuse or reclaim.  At no time shall 

more than 3 ounces of refrigerant be released to the atmosphere in any one 

occurrence.  Any system leaks within the first year shall be repaired in 

accordance with the requirements herein at no cost to the Government 

including material, labor, and refrigerant if the leak is the result of 

defective equipment, material, or installation. 

 

3.4   SYSTEM PERFORMANCE TESTS 

 

Before each refrigeration system is accepted, tests to demonstrate the 

general operating characteristics of all equipment shall be conducted by a 

registered professional engineer or an approved manufacturer's start-up 

representative experienced in system start-up and testing, at such times as 

directed.  Tests shall cover a period of not less than 48 hours for each 

system and shall demonstrate that the entire system is functioning in 

accordance with the drawings and specifications.  Corrections and 

adjustments shall be made as necessary and tests shall be re-conducted to 

demonstrate that the entire system is functioning as specified.  Prior to 

acceptance, service valve seal caps and blanks over gauge points shall be 

installed and tightened.  Any refrigerant lost during the system startup 

shall be replaced.  If tests do not demonstrate satisfactory system 

performance, deficiencies shall be corrected and the system shall be 

retested.  Tests shall be conducted in the presence of the Contracting 

Officer.  Water and electricity required for the tests will be furnished by 

the Government.  Any material, equipment, instruments, and personnel 

required for the test shall be provided by the Contractor.  Field tests 

shall be coordinated with Section 15990 TESTING, ADJUSTING, AND BALANCING OF 

HVAC SYSTEMS. 

 

3.5   DEMONSTRATIONS 

 

Contractor shall conduct a training course for the operating staff as 

designated by the Contracting Officer.  The training period shall consist of 

the number of hours indicated and start after the system is functionally 

completed but prior to final acceptance tests.  The field posted 

instructions shall cover all of the items contained in the approved 

operation and maintenance manuals as well as demonstrations of routine 

maintenance operations. 

 

    -- End of Section -- 
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SECTION 15810 

 

DUCTWORK AND DUCTWORK ACCESSORIES 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 

 

AMCA 500-D (1998) Laboratory Methods of Testing Dampers 

for Rating 

 

AMCA 501 (1993) Application Manual for Air Louvers 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 167 (2004) Stainless and Heat-Resisting Chromium-

Nickel Steel Plate, Sheet, and Strip 

 

ASTM A 653/A 653M (2003) Steel Sheet, Zinc-Coated (Galvanized) 

or Zinc-Iron Alloy-Coated (Galvannealed) by 

the Hot-Dip Process 

 

ASTM B 152/B 152M (2000) Copper Sheet, Strip, Plate, and Rolled 

Bar 

 

ASTM B 209 (2004) Aluminum and Aluminum-Alloy Sheet and 

Plate 

 

ASTM C 1071 (2000) Fibrous Glass Duct Lining Insulation 

(Thermal and Sound Absorbing Material) 

 

ASTM C 423 (2002a) Sound Absorption and Sound Absorption 

Coefficients by the Reverberation Room Method 

 

ASTM C 553 (2002) Mineral Fiber Blanket Thermal 

Insulation for Commercial and Industrial 

Applications 

 

ASTM E 437 (1992; R 1997) Industrial Wire Cloth and 

Screens (Square Opening Series) 

 

ASTM E 90 (2002) Laboratory Measurement of Airborne 

Sound Transmission Loss of Building 

Partitions and Elements 

 

ASTM E 96 (2000e1) Water Vapor Transmission of 

Materials 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
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NFPA 90A (2002) Installation of Air Conditioning and 

Ventilating Systems 

 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 

(SMACNA) 

 

SMACNA FGDCS (2003, 7th Ed) Fibrous Glass Duct 

Construction Standards 

 

SMACNA HVAC Duct Const Stds (1995, 2nd Ed) HVAC Duct Construction 

Standards - Metal and Flexible 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 181 (1996; Rev thru May 2003) Factory-Made Air 

Ducts and Air Connectors 

 

UL 555 (1999; Rev thru Jan 2002) Fire Dampers 

 

UL 555S (1999; Rev thru Apr 2003) Smoke Dampers 

 

UL 723 (2003) Test for Surface Burning 

Characteristics of Building Materials 

  

1.2   RELATED REQUIREMENTS 

 

Section 15050 BASIC MECHANICAL MATERIALS AND METHODS, applies to this 

section with the additions and modifications specified herein. 

 

1.3   PRESSURE CLASSIFICATION 

 

SMACNA HVAC Duct Const Stds, Section 1, and as indicated. 

 

1.4   SYSTEM DESCRIPTION 

 

Provide ductwork systems including ductwork, ductwork hangers and supports, 

equipment, materials, installation, workmanship, fabrication, assembly, 

erection, and inspection, shall be in accordance with SMACNA HVAC Duct 

Construction Standards as modified and supplemented by the specifications 

and drawings. 

 

1.4.1   Design Requirements 

 

1.4.1.1   Duct Span Versus Reinforcement Schedule 

 

Submit maximum duct dimension, board stiffness rating, board thickness, type 

and spacing of reinforcement, and maximum duct static pressure. 

 

1.4.1.2   Louvered Penthouse 

 

Submit test report for withstanding 125 mph wind force. 

 

1.4.1.3   Automatic Dampers 

 

Submit certification of damper leakage testing and conformance with AMCA 

500-D and specified maximum leakage or pressure drop requirements. 
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1.4.1.4   Sound Pressure Level Rating 

 

Submit for inlets and outlets including diffusers, registers and grilles. 

 

1.4.1.5   Sound Attenuators and Attenuator Ducts Acoustical Tests 

 

Submit certified test data from an independent acoustical testing 

laboratory, listing sound noise reduction characteristics, static pressure 

drop, air flow velocity capacity, and insertion loss data. 

 

1.4.1.6   Plenum or Casing Acoustical Tests 

 

Submit as required in paragraph entitled "Casings and Plenums." 

 

1.5   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Diffusers, registers, and grilles 

 

Duct hangers and supports 

 

  Submit a schedule of inlets and outlets indicating location, 

catalog model number, manufacturer, dimensional information, sound 

pressure level rating, nominal rated volumetric flow rate cfm, neck 

or face velocity at specified cfm, pressure drop at specified cfm, 

throw and drop for outlets, range for diffusers, and maximum and 

minimum cfm modulation. 

 

SD-02 Shop Drawings 

 

Locations of test holes 

 

Duct hangers and supports details 

 

Fibrous glass ducts fabrication and reinforcement details 

 

SD-03 Product Data 

 

Dampers 

 

Fire dampers 

 

Automatic Smoke-Fire Dampers 

 

Automatic smoke dampers 

 

Sound attenuators 

 

Acoustical duct lining 

 

Flexible ducts and connectors 
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Fibrous glass ducts 

 

Insulation and vapor barrier 

 

Duct-liner adhesives 

 

Louvers 

 

Louvered penthouse 

 

Bird screens 

 

Diffusers, registers, and grilles 

 

Metal ducts 

 

Test holes 

 

Sound-attenuator ducts 

 

  Submit method of closure data for fibrous glass ductwork. 

 

SD-05 Design Data 

 

Duct span versus reinforcement schedule 

 

SD-06 Test Reports 

 

Louvered penthouse 

 

Automatic dampers 

 

Sound pressure level rating 

 

Louvers 

 

Sound attenuators and attenuator ducts acoustical tests 

 

Plenum or casing acoustical tests 

 

SD-08 Manufacturer's Instructions 

 

Ductwork and ductwork accessories 

 

SD-11 Closeout Submittals 

 

Fibrous glass ducts 

 

  Upon completion, and before final acceptance of work, submit a 

statement signed by a representative of the fibrous glass ductwork 

manufacturer that installation is in accordance with the 

specifications and manufacturer's prescribed procedures and 

techniques. 

 

1.6   QUALITY ASSURANCE 
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1.6.1   Qualification of Installer for Fibrous Glass Ductwork 

 

Install ductwork by a firm approved by the fibrous glass ductwork 

manufacturer.  Provide a certified personnel list from the manufacturer, as 

qualified to fabricate and install the system.  Personnel not on the list 

will not be permitted to fabricate or install the ductwork system. 

 

1.6.2   Daily Report for Fibrous Glass Ductwork 

 

Provide a daily written report listing the personnel fabricating and 

installing the ductwork system.  State in the report whether or not the 

condition and quality of the materials provided were satisfactory in all 

respects. 

 

1.6.3   Modification of References 

 

SMACNA Duct Construction Manuals:  The SMACNA recommendations shall be 

considered as mandatory requirements.  Substitute the word "shall" for the 

word "should" in these manuals. 

 

1.6.4   Ductwork and Ductwork Accessories 

 

Submit manufacturer's instruction including job inspection checklist, 

methods of on-site storage and handling, and recommended repair methods. 

 

PART 2   PRODUCTS 

 

2.1   METAL DUCTS 

 

2.1.1   Steel Ducts 

 

ASTM A 653/A 653M galvanized steel sheet, lock-forming quality; coating 

designation G90. 

 

2.2   DUCTS OF PRESSURE CLASSES 3 INCH WATER GAGE OR LESS 

 

Except as specified or indicated otherwise, construction, metal gage, 

hangers and supports, and reinforcements shall conform with SMACNA HVAC Duct 

Const Stds, except that ducts with pressure classifications below 2 inch 

water gage that are located outside of the conditioned space shall have a 

seal class C.  Ductwork shall be airtight and shall not vibrate or pulsate 

when system is in operation.  Pressure sensitive tape shall not be used as a 

primary sealant on ductwork with pressure classifications above one inch 

water gage.  Air leakage shall be less than 5 percent of the system 

capacity.  Construct ductwork of galvanized steel or aluminum as indicated. 

 

2.2.1   Curved Elbows 

 

Make a centerline radius not less than 1 1/2 times the width or diameter of 

the duct. 

 

2.2.2   Laps 

 

Make laps at joints in the direction of air flow.  Space button-punch or 

bolt-connection in standing seams at fixed centers not greater than 6 

inches.  Longitudinal locks or seams, known as "button-punch snap-lock," may 
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be used in lieu of Pittsburgh Lock, but will not be permitted on aluminum 

ducts. 

 

2.2.3   Fittings 

 

Provide elbows, vaned elbows, take-offs, branch connections, transitions, 

splitters, volume dampers, fire dampers, flexible connections, and access 

doors.  Provide factory fabricated airtight and noncorrosive test holes with 

screw cap and gasket. 

 

2.3   FLEXIBLE DUCTS AND CONNECTORS 

 

UL 181, Class I, UL listed, and additional requirements herein specified.  

Provide to connect between rigid ducts and outlets or terminals.  There 

shall be no erosion, delamination, loose fibers, or odors from the ducts 

into the air stream.  At 250 degrees F, minimum rating pressures shall be 6 

inches water positive and 1/2 inch negative, up to 4,000 fpm and 2 inches 

water positive and 1/2 inch negative, up to 2500 fpm.  Flexible ducts shall 

be maximum 4 feet in length.  Minimum bend radius shall be twice the duct 

diameter. 

 

2.3.1   Materials 

 

Interlocking spiral or helically corrugated type constructed of zinc-coated 

steel, corrosion-resistant steel, aluminum, woven mineral fabric. 

 

2.3.2   Insulation and Vapor Barrier 

 

ASTM C 553 Type 1, Class B-2, minimum one inch nominal thickness and three-

quarter lb./cu. ft. density.  Sheathe insulation with a vapor barrier having 

a maximum water vapor permeance of 0.20 perm in accordance with ASTM E 96, 

Procedure A.  Coat ends of insulation with cement to prevent erosion and 

delamination. 

 

2.3.3   Joints 

 

Make airtight slip joints, seal with pressure-sensitive vapor-seal adhesive 

tape or duct sealer, and secure with sheet metal screws.  To prevent 

insulation compression, place 2 inch wide by one inch thick closed cell foam 

plastic spacers over joints under vapor barriers.  To provide a vaportight 

joint, provide a corrosion-resistant steel or aluminum clamp over such 

spacers. 

 

2.4   DIFFUSERS, REGISTERS, AND GRILLES 

 

2.4.1   Material and Finishes 

 

Provide factory-furnished diffusers, registers, and grilles constructed of 

steel or aluminum.  Exterior and exposed edges shall be rolled, or otherwise 

stiffened and rounded.  Steel parts shall be factory zinc phosphate treated 

prior to priming and painting or have a baked-on enamel finish.  Colors 

shall be selected or approved by Contracting Officer.  For ductwork of 

pressure classes 4 to 10 inch water gage, provide sponge-rubber gasket 

between flanges and wall or ceiling. 

 

2.4.2   Ceiling Diffusers 
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Equip with baffles or other devices required to provide proper air 

distribution pattern as indicated.  Provide factory-fabricated, single key, 

volume dampers.  Except for linear diffusers, internal parts shall be 

removable through the diffuser neck for access to the duct and without the 

use of special tools. 

 

2.4.2.1   Circular, Square, and Rectangular Diffusers 

 

Construct each ceiling diffuser of four or more concentric elements designed 

to deliver air in a generally horizontal direction without excess smudging 

of the ceiling.  Interior elements of square and rectangular ceiling 

diffusers may be circular, square, or rectangular as manufacturer's 

standard. 

 

2.4.3   Registers 

 

Double-deflection supply registers.  Provide manufacturer-furnished volume 

dampers.  Volume dampers shall be of the group-operated, opposed-blade type 

and key adjustable by inserting key through face of register. Operating 

mechanism shall not project through any part of the register face.  

Automatic volume control devices will be acceptable.  Provide exhaust and 

return registers as specified for supply registers, except that exhaust and 

return registers shall have a single set of nondirectional face bars or 

vanes having the same appearance as the supply registers.  Set face bars or 

vanes at 45 degrees. 

 

2.4.4   Grilles 

 

Construct and finish as specified above for registers, except that volume 

dampers shall be omitted. 

 

2.5   DUCT SLEEVES, PREPARED OPENINGS, AND CLOSURE COLLARS 

 

2.5.1   Duct Sleeves 

 

Fabricate from minimum 20 gage galvanized steel, unless otherwise indicated.  

Where sleeves are installed in bearing walls, provide structural steel 

sleeves as indicated.  Size sleeves to provide one inch clearance between 

duct and sleeve or between insulation and sleeve for insulated ducts. 

 

2.5.2   Prepared Openings 

 

Provide one inch clearance between the duct and the sleeve, or one inch 

clearance between insulation and sleeve for insulated ducts except at 

grilles, registers, and diffusers. 

 

2.5.3   Packing 

 

ASTM C 553, Type 1, Class B-2, mineral fiber. 

 

2.5.4   Closure Collars 

 

 Four inches wide minimum, fabricated from minimum 20 gage galvanized steel 

or aluminum. 
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2.6   ACCESS DOORS 

 

Door shall be rigid and airtight with neoprene gaskets and two or more 

painted steel hinges and quick fastening locking devices.  Provide doors as 

large as practical.  Mount doors, if possible, so that air pressure holds 

them closed.  As an alternative, removable access doors may be used.  These 

access doors shall be constructed from stamped sheet metal and consist of an 

inner and outer door panel.  Where insulated doors are needed, the inner 

door shall consist of two panels spot-welded together which totally 

encapsulate fiberglass insulation.  The inner and outer doors shall be 

joined by bolts and threaded handles in such a configuration that the panels 

can be drawn together to secure the door to the duct in a sandwich fashion.  

The handles shall be high impact plastic with threaded metal inserts.  

Conical springs shall be used between the door panels to facilitate 

installation and removal of the door.  Neoprene gasket shall be used around 

the outside edge of the inner or outer panel, but not both, to seal the 

door.  This type of door is approved for use on rectangular, round and flat-

oval ductwork. 

 

2.7  DAMPERS AND LOUVERS 

 

Dampers and louvers shall be galvanized sheet metal two gages heavier than 

ducts in which installed.  Except as modified herein, the construction shall 

be of aluminum or galvanized steel with interlocking edges and maximum 10 

inch blade width.  Dampers shall be opposed-blade type where indicated. 

Damper blades shall be connected to the damper frame with a non-metallic 

anti-friction bushing.  The blades shall be connected to the frame with a 

galvanized, zinc coated steel anti-friction bearing pin.  The pin shall 

consist of a single or double row sealed, stainless steel, maintenance free, 

roller or ball bearing, lubricated for life with a full stroke test of 

200,000 or more strokes in accordance with UL 555S.  The bearing shall be 

pressed onto a steel shaft via a knurled stud.  A slotted dowel pin is then 

inserted thru a hole connecting the two pins. 

 

2.7.1   Backdraft Dampers (Gravity Dampers or Shutters) 

 

Factory-fabricated, with statically balanced blades that open automatically 

when the fan starts and close by gravity when the fan stops.  Provide the 

edges of blades with felt or rubber strips to prevent rattling. 

 

2.7.2   Manual Volume Dampers 

 

Balancing, factory-fabricated type.  Equip dampers with accessible mechanism 

such as quadrant operators or 3/16 inch rods brought through the side of 

ducts with locking setscrew and bushing.  Where quadrant operators are 

furnished, provide chrome plated or enamel painted type with exposed edges 

rounded. 

 

2.7.3   Automatic Dampers 

 

Section 15901 DIRECT DIGITAL CONTROL FOR HVAC AND OTHER LOCAL BUILDING 

SYSTEMS.  Maximum leakage shall not exceed 10 cfm per square foot of damper 

face area at 2 inch w.g. pressure difference. 

 

 

PART 3   EXECUTION 
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3.1   INSTALLATION 

 

Except as specified or indicated otherwise, conform to NFPA 90A, SMACNA HVAC 

Duct Const Stds.  Provide mounting and supporting of ductwork and 

accessories including, but not limited to, structural supports, hangers, 

vibration isolators, stands, clamps and brackets, access doors, and dampers.  

Provide electrical isolation between dissimilar metals.  Electrical 

isolation may be fluorinated elastomers or sponge-rubber gaskets.  Install 

ductwork accessories as indicated and as recommended by manufacturer's 

printed instruction.  Allow clearance for inspection, repair, replacement, 

and service.  Louvers in accordance with AMCA 501. 

 

3.1.1   Ductwork 

 

Air distribution systems shall operate with no chatter or vibration. 

 

3.1.1.1   Field Changes to Ductwork 

 

Those required to suit the sizes of factory-fabricated equipment actually 

furnished, shall be designed to minimize expansion and contraction.  Use 

gradual transitions in field changes as well as modifications to connecting 

ducts. 

 

3.1.1.2   Dampers 

 

When installed on ducts to be thermally insulated, equip each damper 

operator with stand-off mounting brackets, bases, or adapters to provide 

clearance between the duct and operator not less than the thickness of 

insulation.  Stand-off mounting items shall be integral with the operator or 

standard accessory of damper manufacturer. 

 

3.1.1.3   Deflectors 

 

Provide in square elbows, duct-mounted supply outlets, take-off or extension 

collars to supply outlets, and tap-in branch-off connections. Adjust supply 

outlets to provide air volume and distribution as indicated. 

 

3.1.1.4   NOT USED 

 

3.1.1.5   Access Doors 

 

Provide for automatic dampers, volume dampers, fire dampers, coils, 

thermostats, temperature controllers, valves, filters, humidifiers and other 

concealed apparatus requiring service and inspection in the duct systems. 

 

3.1.1.6   Duct Sleeves, Prepared Openings, and Closure Collars 

 

Provide for ductwork penetrations in floors, walls, and partitions through 

which metallic and fibrous glass ductwork passes. 

 

a.  Duct Sleeves:  Fill space between duct and sleeve or between 

insulation and sleeve for insulated ducts with mineral fiber, 

except at grilles, registers, and diffusers. 

 

b.  Prepared Openings:  Fill space between duct and opening or 

between insulation and opening for insulated ducts with mineral 

fiber, except at grilles, registers, and diffusers. 
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c.  Closure Collars:  Fit collars snugly around ducts or 

insulation.  Grind edges of collar smooth to preclude tearing or 

puncturing insulation covering or vapor barrier.  Provide nails 

with maximum 6 inch centers on collars. 

 

3.1.2   Duct Hangers and Supports 

 

SMACNA HVAC Duct Const Stds, Section 4.  Attach supports only to structural 

framing members and concrete slabs.  Do not anchor supports to metal decking 

unless a means is provided and approved for preventing the anchors from 

puncturing the metal decking.  Where supports are required between 

structural framing member, provide suitable intermediate metal framing.  

Provide retainer clips where C clamps are used. 

 

3.1.2.1   Flexible Ducts 

 

Support ducts by hangers every 3 feet, unless supported by ceiling 

construction.  Stretch flexible air ducts to smooth out corrugations and 

long radius elbows.  Provide minimum length to make connections. 

 

3.1.2.2   Flexible Connectors 

 

Provide flexible connectors between fans and ducts or casings and where 

ducts are of dissimilar metals as indicated.  For round ducts, securely 

fasten flexible connectors by zinc-coated steel clinch-type draw-bands. For 

rectangular ducts, lock flexible connectors to metal collars. 

 

3.1.3   Inspection Plates and Test Holes 

 

Provide, where required, in ductwork or casings for all balance 

measurements.  If possible, test holes should be located at least 7.5 times 

diameters downstream from a disturbance.  Extend cap through insulation. 

 

3.1.4   NOT USED 

 

3.1.5   Sound Attenuators 

 

Provide sound attenuators in the discharge duct of each high-pressure fan 

operating at a pressure above 4 inch water gage and as indicated.  For each 

system, provide sound attenuators to ensure that the combination of air 

system equipment and sound attenuation comply with the designed sound 

levels. 

 

3.1.6   Flashing 

 

Provide waterproof flashing where ducts pass through exterior walls and 

roofs. 

 

3.1.7   Cleaning of Ducts 

 

Remove all debris and dirt from ducts and wipe clean.  Before installing air 

outlets, force air through entire system at maximum attainable velocity to 

remove accumulated dust.  Provide temporary air filters to protect ductwork 

which may be harmed by excessive dirt.  For large systems, clean duct with 

high power vacuum machines. 
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3.1.8   Security Grilles, Registers, and Diffusers 

 

a.  Security grilles and registers with back mounting flange shall 

be secured to ductwork as indicated. 

 

b.  Security grilles without back mounting flange shall be secured 

to wall or ceiling with vandal-resistant screws. 

 

c.  Security ceiling diffusers shall be secured to ceiling with 

vandal-resistant screws. 

 

3.2   FIELD QUALITY CONTROL 

 

Administer and direct tests.  Furnish instruments, equipment, connecting 

devices, and personnel for the tests.  Notify Contracting Officer 7 days 

before inspection or testing is scheduled.  Correct defects in work.  Repeat 

tests until work is in compliance. 

 

3.2.1   Duct Air Leakage Testing 

 

Requirements for duct air leakage testing is indicated and specified in 

Section 15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS. 

 

    -- End of Section -- 
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SECTION 15895 

 

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AIR CONDITIONING CONTRACTORS OF AMERICA (ACCA) 

 

ACCA Manual 4 (2001) Installation Techniques for Perimeter 

Heating & Cooling; 11th Edition 

 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 

 

AMCA 201 (2002) Fans and Systems 

 

AMCA 210 (1999) Laboratory Methods of Testing Fans for 

Aerodynamic Performance Rating 

 

AMCA 220 (2005) Test Methods for Air Curtain Units 

 

AMCA 300 (2005) Reverberant Room Method for Sound 

Testing of Fans 

 

AMCA 301 (2005) Methods for Calculating Fan Sound 

Ratings from Laboratory Test Data 

 

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 

 

ARI 260 (2001) Sound Rating of Ducted Air Moving and 

Conditioning Equipment 

 

ARI 350 (2000) Sound Rating of Non-Ducted Indoor Air-

Conditioning Equipment 

 

ARI 410 (2001; Addendum 2002) Forced-Circulation Air-

Cooling and Air-Heating Coils 

 

ARI 430 (1999) Central-Station Air-Handling Units 

 

ARI 440 (2005) Room Fan-Coils 

 

ARI 880 (1998) Air Terminals 

 

ARI Guideline D (1996) Application and Installation of 

Central Station Air-Handling Units 

 

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA) 

 

ABMA 11 (1990; R 1999) Load Ratings and Fatigue Life 

for Roller Bearings 
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ABMA 9 (1990; R 2000) Load Ratings and Fatigue Life 

for Ball Bearings 

 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 

ENGINEERS (ASHRAE) 

 

ASHRAE 52.2 (1999) Method of Testing General Ventilation 

Air-Cleaning Devices for Removal Efficiency 

by Particle Size 

 

ASHRAE 68 (1997) Laboratory Method of Testing to 

Determine the Sound Power In a Duct 

 

ASHRAE 84 (1991) Method of Testing Air-to-Air Heat 

Exchangers 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings on 

Iron and Steel Products 

 

ASTM A 53/A 53M (2004a) Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

 

ASTM A 924/A 924M (2004) General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process 

 

ASTM B 117 (2002) Operating Salt Spray (Fog) Apparatus 

 

ASTM B 280 (2003) Seamless Copper Tube for Air 

Conditioning and Refrigeration Field Service 

 

ASTM C 1071 (2000) Fibrous Glass Duct Lining Insulation 

(Thermal and Sound Absorbing Material) 

 

ASTM C 553 (2002) Mineral Fiber Blanket Thermal 

Insulation for Commercial and Industrial 

Applications 

 

ASTM C 916 (1985; R 2001e1) Adhesives for Duct Thermal 

Insulation 

 

ASTM D 1654 (1992; R 2000) Evaluation of Painted or 

Coated Specimens Subjected to Corrosive 

Environments 

 

ASTM D 2855 (1996; R 2002) Making Solvent-Cemented Joints 

with Poly(Vinyl Chloride) (PVC) Pipe and 

Fittings 

 

ASTM D 3359 (2002) Measuring Adhesion by Tape Test 

 

ASTM D 520 (2000) Zinc Dust Pigment 

 

ASTM E 84 (2005) Surface Burning Characteristics of 

Building Materials 
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ASTM F 1040 (1987; R 2001) Filter Units, Air 

Conditioning:  Viscous-Impingement and Dry 

Types, Replaceable 

 

INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY (IEST) 

 

IEST RP-CC-001.3 (1993) HEPA and ULPA Filters 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 

NEMA ICS 6 (1993; R 2001) Industrial Control and 

Systems: Enclosures 

 

NEMA MG 1 (2003; R 2004) Motors and Generators 

 

NEMA MG 11 (1977; R 1997; R 2001) Energy Management 

Guide for Selection and Use of Single Phase 

Motors 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 70 (2005) National Electrical Code 

 

NFPA 90A (2002) Installation of Air Conditioning and 

Ventilating Systems 

 

NFPA 96 (2001) Ventilation Control and Fire 

Protection of Commercial Cooking Operations 

 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 

(SMACNA) 

 

SMACNA HVAC Duct Const Stds (1995, 2nd Ed) HVAC Duct Construction 

Standards - Metal and Flexible 

 

SMACNA Leakage Test Mnl (1985, 1st Ed) HVAC Air Duct Leakage Test 

Manual 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 1995 (2005) Heating and Cooling Equipment 

 

UL 586 (1996; Rev thru Apr 2000) High-Efficiency, 

Particulate, Air Filter Units 

 

UL 705 (2004) Power Ventilators 

 

UL 723 (2003) Test for Surface Burning 

Characteristics of Building Materials 

 

UL 900 (2004) Air Filter Units 

 

UL 94 (1996; Rev thru Dec 2003) Tests for 

Flammability of Plastic Materials for Parts 

in Devices and Appliances 
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1.2   COORDINATION OF TRADES 

 

Furnish ductwork, piping offsets, fittings, and accessories as required to 

provide a complete installation and to eliminate interference with other 

construction. 

 

1.3   DELIVERY AND STORAGE 

 

Store equipment at the jobsite so that it is protected from the weather, 

humidity and temperature variations, dirt and dust, or other contaminants.  

Additionally, cap or plug all pipes until installed. 

 

1.4   FIELD MEASUREMENTS 

 

After becoming familiar with all details of the work, the Contractor shall 

verify all dimensions in the field, and shall advise the Contracting Officer 

of any discrepancy before performing the work. 

 

1.5   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Drawings 

 

  Drawings showing equipment layout, including assembly and 

installation details and electrical connection diagrams; ductwork 

layout showing the location of all supports and hangers, typical 

hanger details, gauge reinforcement, reinforcement spacing rigidity 

classification, and static pressure and seal classifications.  

Include any information required to demonstrate that the system has 

been coordinated and will properly function as a unit on the 

drawings and shall show equipment relationship to other parts of 

the work, including clearances required for operation and 

maintenance. 

 

SD-03 Product Data 

 

Components and Equipment 

 

  Manufacturer's catalog data included with the detail drawings for 

the following items.  Highlight the data to show model, size, 

options, etc., that are intended for consideration.  Provide 

adequate data to demonstrate compliance with contract requirements 

for the following: 

 

 

Ceiling Exhaust Fans; G 

 

Test Procedures 
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  Proposed test procedures and test schedules for the performance 

tests of systems, at least 2 weeks prior to the start of related 

testing. 

 

Diagrams; G 

 

  Proposed diagrams, at least 2 weeks prior to start of related 

testing.  System diagrams that show the layout of equipment, 

piping, and ductwork, and typed condensed operation manuals 

explaining preventative maintenance procedures, methods of checking 

the system for normal, safe operation, and procedures for safely 

starting and stopping the system shall be framed under glass or 

laminated plastic.  After approval, these items shall be posted 

where directed. 

 

Operation and Maintenance Training; G 

 

Proposed On-site Training schedule, submitted concurrently with the 

Operation and Maintenance Manuals. 

 

SD-06 Test Reports 

 

Performance Tests; G 

 

  Test reports for the ductwork leak test, and performance tests in 

booklet form, upon completion of testing.  Document phases of tests 

performed including initial test summary, repairs/adjustments made, 

and final test results in the reports. 

 

Damper Acceptance Test; G 

 

  Proposed schedule, at least 2 weeks prior to the start of test. 

 

SD-07 Certificates 

 

Bolts 

 

  Written certification from the bolt manufacturer that the bolts 

furnished comply with the requirements of this specification.  

Include illustrations of product markings, and the number of each 

type of bolt to be furnished in the certification. 

 

SD-08 Manufacturer's Instructions 

 

Manufacturer's Installation Instructions 

Operation and Maintenance Training 

 

SD-10 Operation and Maintenance Data 

 

Operation and Maintenance Manuals 

 

  Six manuals at least 2 weeks prior to field training.  Submit 

data complying with the requirements specified in Section 01780 

CLOSEOUT PROCEDURES.  Submit Data Package 3 for the following: 

 

Ceiling Exhaust Fans; G 
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PART 2   PRODUCTS 

 

2.1   STANDARD PRODUCTS 

 

Provide Components and equipment that are "standard products" of a 

manufacturer regularly engaged in the manufacturing of products that are of 

a similar material, design and workmanship.  "Standard products" is defined 

as being in satisfactory commercial or industrial use for 2 years before bid 

opening.  The 2-year manufacturer's experience shall include applications of 

components and equipment under similar circumstances and of similar size.  

The 2 years must be satisfactorily completed by a product that is sold on 

the commercial market through advertisements, manufacturers' catalogs, or 

brochures.  Products having less than a 2-year field service record will be 

acceptable if a certified record of satisfactory field operation, for not 

less than 6000 hours exclusive of the manufacturer's factory tests, can be 

shown.  The equipment items shall be supported by a service organization. 

 

2.2   ASBESTOS PROHIBITION 

 

Asbestos and asbestos-containing products shall not be used. 

 

2.3   NAMEPLATES 

 

All equipment shall have a nameplate, installed by the manufacturer, that 

identifies the manufacturer's name, address, type or style, and model or 

serial number. 

 

2.4   EQUIPMENT GUARDS AND ACCESS 

 

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 

other rotating parts exposed to personnel contact shall be fully enclosed or 

guarded according to OSHA requirements.  High temperature equipment and 

piping exposed to contact by personnel or where it creates a potential fire 

hazard shall be properly guarded or covered with insulation of a type 

specified.  The requirements for catwalks, operating platforms, ladders, and 

guardrails are specified in Section 05500 METAL: MISCELLANEOUS AND 

FABRICATIONS. 

 

2.5   ELECTRICAL WORK 

 

a.  Provide motors, controllers, integral disconnects, contactors, and 

controls with their respective pieces of equipment, except controllers 

indicated as part of motor control centers.  Provide electrical 

equipment, including motors and wiring, as specified in Electrical 

Specifications.  Manual or automatic control and protective or signal 

devices required for the operation specified and control wiring 

required for controls and devices specified, but not shown, shall be 

provided.  For packaged equipment, the manufacturer shall provide 

controllers including the required monitors and timed restart. 

 

b.  For single-phase motors, provide high-efficiency type, fractional-

horsepower alternating-current motors, including motors that are part 

of a system, in accordance with NEMA MG 11. 

 

c.  For polyphase motors, provide squirrel-cage medium induction 

motors, including motors that are part of a system , and that meet the 
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efficiency ratings for premium efficiency motors in accordance with 

NEMA MG 1. 

 

d.  Provide motors in accordance with NEMA MG 1 and of sufficient size 

to drive the load at the specified capacity without exceeding the 

nameplate rating of the motor.  Motors shall be rated for continuous 

duty with the enclosure specified.  Motor duty requirements shall allow 

for maximum frequency start-stop operation and minimum encountered 

interval between start and stop.  Motor torque shall be capable of 

accelerating the connected load within 20 seconds with 80 percent of 

the rated voltage maintained at motor terminals during one starting 

period.  Provide motor starters complete with thermal overload 

protection and other necessary appurtenances.  Motor bearings shall be 

fitted with grease supply fittings and grease relief to outside of the 

enclosure. 

 

2.6   DUCT SYSTEMS 

 

Ductwork and accessories shall be in accordance with Section 15810 DUCTWORK 

AND DUCTWORK ACCESSORIES. 

 

2.6.1   Ductwork Accessories 

 

Ductwork Accessories shall be in accordance with Section 15810 DUCTWORK AND 

DUCTWORK ACCESSORIES. 

  

2.6.2   Diffusers, Registers, and Grilles 

 

Diffusers, Registers, and Grilles shall be in accordance with Section 15810 

DUCTWORK AND DUCTWORK ACCESSORIES. 

  

2.6.3   Louvers 

 

Louvers shall be in accordance with Section 15810 DUCTWORK AND DUCTWORK 

ACCESSORIES. 

 

2.7   AIR SYSTEMS EQUIPMENT 

 

2.7.1   Fans 

 

Fans shall be tested and rated according to AMCA 210.  Calculate system 

effect on air moving devices in accordance with AMCA 201 where installed 

ductwork differs from that indicated on drawings.  Install air moving 

devices to minimize fan system effect.  Where system effect is unavoidable, 

determine the most effective way to accommodate the inefficiencies caused by 

system effect on the installed air moving device.  The sound power level of 

the fans shall not exceed 85 dBA when tested per AMCA 300 and rated per AMCA 

301.  All fans shall have an AMCA seal.  Connect fans to the motors either 

directly or indirectly with V-belt drive.  Use V-belt drives designed for 

not less than 150 percent of the connected driving capacity.  Motor sheaves 

shall be variable pitch for 15 hp and below and fixed pitch as defined by 

ARI Guideline D.  Select variable pitch sheaves to drive the fan at a speed 

which will produce the specified capacity when set at the approximate 

midpoint of the sheave adjustment.  When fixed pitch sheaves are furnished, 

provide a replaceable sheave when needed to achieve system air balance.  

Provide motors for V-belt drives with adjustable rails or bases.  Provide 

removable metal guards for all exposed V-belt drives, and provide speed-test 
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openings at the center of all rotating shafts.  Provide fans with personnel 

screens or guards on both suction and supply ends, except that the screens 

need not be provided, unless otherwise indicated, where ducts are connected 

to the fan.  Provide fan and motor assemblies with vibration-isolation 

supports or mountings as indicated.  Use vibration-isolation units that are 

standard products with published loading ratings.  Select each fan to 

produce the capacity required at the fan static pressure indicated.  Sound 

power level shall be as indicated.  Obtain the sound power level values 

according to AMCA 300.  Standard AMCA arrangement, rotation, and discharge 

shall be as indicated.  Power ventilators shall conform to UL 705 and shall 

have a UL label. 

 

 

2.7.1.2   Ceiling Exhaust Fans 

 

Suspended cabinet-type ceiling exhaust fans shall be centrifugal type, 

direct-driven.  Fans shall have acoustically insulated housing.  Integral 

backdraft damper shall be chatter-proof.  The integral face grille shall be 

of egg-crate design or louver design.  Mount fan motors on vibration 

isolators.  Furnish unit with mounting flange for hanging unit from above.  

Fans shall be U.L. listed. 

 

2.13.4   Condensate Drain Lines 

 

Provide and install condensate drainage for each item of equipment that 

generates condensate.  Drain lines shall be schedule 40 PVC and shall be 

trapped in accordance with coil manufacturers written instructions. Drain 

shall terminate outdoors or a nearest floor drain.  

 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Installation shall be as shown and according to the manufacturer's diagrams, 

recommendations and manufacturer's installation instructions. 

 

3.1.1   Condensate Drain Lines 

 

Water seals shall be provided in the condensate drain from all units.   The 

depth of each seal shall be 2 inches plus the number of inches, measured in 

water gauge, of the total static pressure rating of the unit to which the 

drain is connected.  Water seals shall be constructed of 2 tees and an 

appropriate U-bend with the open end of each tee plugged.  Pipe cap or plug 

cleanouts shall be provided where indicated.  Drains indicated to connect to 

the sanitary waste system shall be connected by an indirect waste fitting.  

Air conditioner drain lines shall be insulated as specified.  

 

3.1.2   Equipment and Installation 

 

Provide frames and supports for tanks, compressors, pumps, valves, air 

handling units, fans, coils, dampers, and other similar items requiring 

supports.  Floor mount or ceiling hang air handling units as indicated.  The 

method of anchoring and fastening shall be as detailed.  Set floor-mounted 

equipment on not less than 6 inch concrete pads or curbs doweled in place 

unless otherwise indicated.  Concrete foundations for circulating pumps 

shall be heavy enough to minimize the intensity of the vibrations 
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transmitted to the piping and the surrounding structure, as recommended in 

writing by the pump manufacturer.  In lieu of a concrete pad foundation, a 

concrete pedestal block with isolators placed between the pedestal block and 

the floor may be provided.  The concrete foundation or concrete pedestal 

block shall be of a mass not less than three times the weight of the 

components to be supported.  Lines connected to the pump mounted on pedestal 

blocks shall be provided with flexible connectors.  Furnish foundation 

drawings, bolt-setting information, and foundation bolts prior to concrete 

foundation construction for all equipment indicated or required to have 

concrete foundations.  Concrete for foundations shall be as specified in 

Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE. 

 

3.1.3   Access Panels 

 

Install access panels for concealed valves, vents, controls, dampers, and 

items requiring inspection or maintenance.  Access panels shall be of 

sufficient size and located so that the concealed items may be serviced and 

maintained or completely removed and replaced.  Access panels shall be as 

specified in Section 05500 MISCELLANEOUS METAL. 

 

3.1.4   Flexible Duct 

 

Install pre-insulated flexible duct in accordance with the latest printed 

instructions of the manufacturer to ensure a vapor tight joint.  Hangers, 

when required to suspend the duct, shall be of the type recommended by the 

duct manufacturer and shall be provided at the intervals recommended. 

 

3.1.5   Metal Ductwork 

 

Installation shall be according to SMACNA HVAC Duct Const Stds unless 

otherwise indicated.  Duct supports for sheet metal ductwork shall be 

according to SMACNA HVAC Duct Const Stds, unless otherwise specified.  

Friction beam clamps indicated in SMACNA HVAC Duct Const Stds shall not be 

used.  Risers on high velocity ducts shall be anchored in the center of the 

vertical run to allow ends of riser to move due to thermal expansion.  

Supports on the risers shall allow free vertical movement of the duct.  

Supports shall be attached only to structural framing members and concrete 

slabs.  Supports shall not be anchored to metal decking unless a means is 

provided and approved for preventing the anchor from puncturing the metal 

decking.  Where supports are required between structural framing members, 

suitable intermediate metal framing shall be provided.  Where C-clamps are 

used, retainer clips shall be provided. 

 

3.1.5.1   NOT USED 

 

3.1.5.2   NOT USED 

 

3.1.5.3   NOT USED 

 

3.1.6   NOT USED 

 

3.1.6.1   NOT USED 

 

3.1.6.2   NOT USED 

 

3.1.6.3   NOT USED 
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3.1.7   NOT USED 

 

3.1.8   Dust Control 

 

To prevent the accumulation of dust, debris and foreign material during 

construction, temporary dust control protection shall be provided.  The 

distribution system (supply and return) shall be protected with temporary 

seal-offs at all inlets and outlets at the end of each day's work.  

Temporary protection shall remain in place until system is ready for 

startup. 

 

3.1.9   Insulation 

 

Thickness and application of insulation materials for ductwork, piping, and 

equipment shall be according to Section 15080 THERMAL INSULATION FOR 

MECHANICAL SYSTEMS.  Outdoor air intake ducts and plenums shall be 

externally insulated up to the point where the outdoor air reaches the 

conditioning unit. 

 

3.1.10   Duct Test Holes 

 

Holes with closures or threaded holes with plugs shall be provided in ducts 

and plenums as indicated or where necessary for the use of pitot tube in 

balancing the air system.  Extensions, complete with cap or plug, shall be 

provided where the ducts are insulated. 

 

3.1.11   NOT USED 

 

3.1.12   Power Transmission Components Adjustment 

 

V-belts and sheaves shall be tested for proper alignment and tension prior 

to operation and after 72 hours of operation at final speed.  Belts on drive 

side shall be uniformly loaded, not bouncing.  Alignment of direct driven 

couplings shall be to within 50 percent of manufacturer's maximum allowable 

range of misalignment. 

 

3.2   PENETRATIONS 

 

Provide sleeves and prepared openings for duct mains, branches, and other 

penetrating items, and install during the construction of the surface to be 

penetrated.  Cut sleeves flush with each surface.  Provide sleeves for round 

duct 15 inches and smaller.  Provide framed prepared openings for round duct 

larger than 15 inches and square, rectangular or oval ducts.  Sleeves and 

framed openings are also required where grilles, registers, and diffusers 

are installed at the openings.  Provide one inch clearance between 

penetrating and penetrated surfaces except at grilles, registers, and 

diffusers.  Pack spaces between sleeve or opening and duct or duct 

insulation with mineral fiber conforming with ASTM C 553, Type 1, Class B-2. 

 

a.  Sleeves: Fabricate sleeves, except as otherwise specified or 

indicated, from 20 gauge thick mill galvanized sheet metal.  Where 

sleeves are installed in bearing walls or partitions, provide black 

steel pipe conforming with ASTM A 53/A 53M, Schedule 20. 

 

b.  Framed Prepared Openings: Fabricate framed prepared openings from 

20 gauge galvanized steel, unless otherwise indicated. 
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c.  Insulation: Provide duct insulation in accordance with Section 

15080 THERMAL INSULATION FOR MECHANICAL SYSTEMS continuous through 

sleeves and prepared openings except firewall penetrations.  Terminate 

duct insulation at fire dampers and flexible connections.  For duct 

handling air at or below 60 degrees F, provide insulation continuous 

over the damper collar and retaining angle of fire dampers, which are 

exposed to unconditioned air. 

 

d.  Closure Collars: Provide closure collars of a minimum four inches 

wide, unless otherwise indicated, for exposed ducts and items on each 

side of penetrated surface, except where equipment is installed.  

Install collar tight against the surface and fit snugly around the duct 

or insulation.  Grind sharp edges smooth to prevent damage to 

penetrating surface.  Fabricate collars for round ducts 15 inches in 

diameter or less from 20 gauge galvanized steel.  Fabricate collars for 

square and rectangular ducts, or round ducts with minimum dimension 

over 15 inches from 18 gauge galvanized steel.  Fabricate collars for 

square and rectangular ducts with a maximum side of 15 inches or less 

from 20 gauge galvanized steel.  Install collars with fasteners a 

maximum of six inches on center.  Attach to collars a minimum of 4 

fasteners where the opening is 12 inches in diameter or less, and a 

minimum of 8 fasteners where the opening is 20 inches in diameter or 

less. 

 

e.  Firestopping: Where ducts pass through fire-rated walls, fire 

partitions, and fire rated chase walls, seal the penetration with fire 

stopping materials as specified in Section 07840 FIRESTOPPING. 

 

3.3   FIELD PAINTING AND IDENTIFICATION SYSTEMS 

 

3.3.1   Identification Tags 

 

Provide identification tags made of brass, engraved laminated plastic, or 

engraved anodized aluminum, indicating service and item number on all valves 

and dampers.  Tags shall be 1-3/8 inch minimum diameter and marking shall be 

stamped or engraved.  Indentations shall be black for reading clarity.  Tags 

shall be attached to valves with No. 12 AWG, copper wire, chrome-plated 

beaded chain or plastic straps designed for that purpose. 

 

3.3.2   Finish Painting 

 

The requirements for finish painting of items only primed at the factory, 

and surfaces not specifically noted otherwise, are specified in Section 

09900 PAINTS AND COATINGS. 

 

3.3.3   Color Coding Scheme for Locating Hidden Utility Components 

 

Use scheme in buildings having suspended grid ceilings.  The color coding 

scheme shall identify points of access for maintenance and operation of 

components and equipment that are not visible from the finished space and 

are accessible from the ceiling grid.  The color coding scheme shall consist 

of a color code board and colored metal disks.  Each colored metal disk 

shall be approximately 3/8 inch diameter and secured to removable ceiling 

panels with fasteners.  Insert each fastener into the ceiling panel so as to 

be concealed from view.  The fasteners shall be manually removable without 

the use of tools and shall not separate from the ceiling panels when the 

panels are dropped from ceiling height.  Installation of colored metal disks 
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shall follow completion of the finished surface on which the disks are to be 

fastened.  The color code board shall be approximately 3 foot wide, 30 

inches high, and 1/2 inches thick.  The board shall be made of wood 

fiberboard and framed under glass or 1/16 inch transparent plastic cover.  

The color code symbols shall be approximately 3/4 inch in diameter and the 

related lettering in 1/2 inch high capital letters.  Mount the color code 

board where indicated.  The color code system shall be in accordance with 

base standards. 

 

3.4   NOT USED 

 

3.5   DAMPER ACCEPTANCE TEST 

 

Operate all fire dampers and smoke dampers under normal operating 

conditions, prior to the occupancy of a building to determine that they 

function properly.  Test each fire damper equipped with fusible link by 

having the fusible link cut in place.  Test dynamic fire dampers with the 

air handling and distribution system running.  Reset all fire dampers with 

the fusible links replaced after acceptance testing.  To ensure optimum 

operation and performance, install the damper so it is square and free from 

racking. 

 

3.6   TESTING, ADJUSTING, AND BALANCING 

 

The requirements for testing, adjusting, and balancing are specified in 

Section 15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.  Testing, 

adjusting, and balancing shall begin only when the air supply and 

distribution, including controls, has been completed, with the exception of 

performance tests. 

 

3.7   PERFORMANCE TESTS 

 

After testing, adjusting, and balancing is complete as specified, test each 

system as a whole to see that all items perform as integral parts of the 

system and temperatures and conditions are evenly controlled throughout the 

building.  Make corrections and adjustments as necessary to produce the 

conditions indicated or specified.  Capacity tests and general operating 

tests shall be conducted by an experienced engineer.  Tests shall cover a 

period as indicated and shall demonstrate that the entire system is 

functioning according to the specifications.  Make coincidental chart 

recordings at points indicated on the drawings for the duration of the time 

period and shall record the temperature at space thermostats or space 

sensors, the humidity at space humidistats or space sensors and the ambient 

temperature and humidity in a shaded and weather protected area. 

 

3.8   CLEANING AND ADJUSTING 

 

Provide a temporary bypass for water coils to prevent flushing water from 

passing through coils.  Inside of room fan-coil units, air terminal units, 

unit ventilators, ducts, plenums, and casing shall be thoroughly cleaned of 

debris and blown free of small particles of rubbish and dust and then shall 

be vacuum cleaned before installing outlet faces.  Wipe equipment clean, 

with no traces of oil, dust, dirt, or paint spots.  Temporary filters shall 

be provided prior to startup of all fans that are operated during 

construction, and new filters shall be installed after all construction dirt 

has been removed from the building, and the ducts, plenums, casings, and 

other items specified have been vacuum cleaned.  Maintain system in this 
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clean condition until final acceptance.  Properly lubricate bearings with 

oil or grease as recommended by the manufacturer.  Tighten belts to proper 

tension.  Adjust control valves and other miscellaneous equipment requiring 

adjustment to setting indicated or directed.  Adjust fans to the speed 

indicated by the manufacturer to meet specified conditions. 

 

3.9   OPERATION AND MAINTENANCE TRAINING 

 

The Contractor shall conduct a training course for the members of the 

operating staff as designated by the Contracting Officer.  The training 

period shall consist of the number of hours indicated and shall start after 

all work specified herein is functionally completed and the Performance 

Tests have been approved.  The field instruction shall cover all of the 

items contained in the Operation and Maintenance Manuals as well as 

demonstrations of routine maintenance operations.  Notify the Contracting 

Officer at least 14 days prior to the date of proposed conduct of the 

training course. 

 

     -- End of Section -- 
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SECTION 15990 

 

TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ASSOCIATED AIR BALANCE COUNCIL (AABC) 

 

AABC MN-1 (2002) National Standards for Total System 

Balance 

 

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) 

 

NEBB TABES (1998) Procedural Standards for Testing, 

Adjusting, Balancing of Environmental Systems 

 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 

(SMACNA) 

 

SMACNA HVACTAB (2002, 3rd Ed) HVAC Systems - Testing, 

Adjusting and Balancing 

 

 

  

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

TAB Schematic Drawings and Report Forms; G 

 

  Three copies of the TAB Schematic Drawings and Report Forms, no 

later than 21 days prior to the start of TAB field measurements. 

 

SD-03 Product Data 

 

TAB Related HVAC Submittals 

 

  A list of the TAB Related HVAC Submittals, no later than 7 days 

after the approval of the TAB Specialist. 

 

TAB Procedures; G 

 

  Proposed procedures for TAB, submitted with the TAB Schematic 

Drawings and Report Forms. 

 

Calibration 
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  List of each instrument to be used during TAB, stating 

calibration requirements required or recommended by both the TAB 

Standard and the instrument manufacturer and the actual calibration 

history of the instrument, submitted with the TAB Procedures.  The 

calibration history shall include dates calibrated, the 

qualifications of the calibration laboratory, and the calibration 

procedures used. 

 

Systems Readiness Check 

 

  Proposed date and time to begin the Systems Readiness Check, no 

later than 7 days prior to the start of the Systems Readiness 

Check. 

 

TAB Execution; G 

 

  Proposed date and time to begin field measurements, making 

adjustments, etc., for the TAB Report, submitted with the Systems 

Readiness Check Report. 

 

TAB Verification; G 

 

  Proposed date and time to begin the TAB Verification, submitted 

with the TAB Report. 

 

SD-06 Test Reports 

 

Design Review Report; G 

 

  A copy of the Design Review Report, no later than 14 days after 

approval of the TAB Firm and the TAB Specialist. 

 

Systems Readiness Check; G 

 

  A copy of completed checklists for each system, each signed by 

the TAB Specialist, at least 7 days prior to the start of TAB 

Execution.  All items in the Systems Readiness Check Report shall 

be signed by the TAB Specialist and shall bear the seal of the 

Professional Society or National Association used as the TAB 

Standard. 

 

TAB Report; G 

 

  Three copies of the completed TAB Reports, no later than 7 days 

after the execution of TAB.  All items in the TAB Report shall be 

signed by the TAB Specialist and shall bear the seal of the 

Professional Society or National Association used as the TAB 

Standard. 

 

TAB Verification Report; G 

 

  Three copies of the completed TAB Verification Report, no later 

than 7 days after the execution of TAB Verification.  All items in 

the TAB Verification Report shall be signed by the TAB Specialist 

and shall bear the seal of the Professional Society or National 

Association used as the TAB Standard. 
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SD-07 Certificates 

 

TAB Firm; G 

 

  Certification of the proposed TAB Firm's qualifications by either 

AABC, NEBB, or TABB to perform the duties specified herein and in 

other related Sections, no later than 21 days after the Notice to 

Proceed.  The documentation shall include the date that the 

Certification was initially granted and the date that the current 

Certification expires.  Any lapses in Certification of the proposed 

TAB Firm or disciplinary action taken by AABC, NEBB or TABB against 

the proposed TAB Firm shall be described in detail. 

 

TAB Specialist; G 

 

  Certification of the proposed TAB Specialist's qualifications by 

either AABC, NEBB, or TABB to perform the duties specified herein 

and in other related Sections, no later than 21 days after the 

Notice to Proceed.  The documentation shall include the date that 

the Certification was initially granted and the date that the 

current Certification expires.  Any lapses in Certification of the 

proposed TAB Specialist or disciplinary action taken by AABC, NEBB, 

or TABB against the proposed TAB Specialist shall be described in 

detail. 

 

1.3   SIMILAR TERMS 

 

In some instances, terminology differs between the Contract and the TAB 

Standard primarily because the intent of this Section is to use the industry 

standards specified, along with additional requirements listed herein to 

produce optimal results.  The following table of similar terms is provided 

for clarification only.  Contract requirements take precedent over the 

corresponding AABC, NEBB, or TABB requirements where differences exist. 

 

 

SIMILAR TERMS 

 

 Contract Term      AABC Term                NEBB Term              TABB Term 

 

TAB Standard     National Standards for   Procedural Standards     SMACNA's 

                  Testing and Balancing   for Testing, Adjusting,  Procedures 

                  Heating, Ventilating,   and Balancing of 

                  and Air Conditioning    Environmental Systems. 

                  Systems 

 

TAB Specialist   TAB Engineer             TAB Supervisor           TAB  

                                                                   Supervisor 

 

Systems          Construction Phase       Field Readiness          Field 

Readiness        Inspection               Check & Preliminary      Readiness 

Check                                     Field Procedures.        Check & 

                                                                   Prelim. 

                                                                   Field 

                                                                   Procedures 
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1.4   TAB STANDARD 

 

TAB shall be performed in accordance with the requirements of the standard 

under which the TAB Firm's qualifications are approved, i.e., AABC MN-1, 

NEBB TABES, or SMACNA HVACTAB unless otherwise specified herein.  All 

recommendations and suggested practices contained in the TAB Standard shall 

be considered mandatory.  The provisions of the TAB Standard, including 

checklists, report forms, etc., shall, as nearly as practical, be used to 

satisfy the Contract requirements.  The TAB Standard shall be used for all 

aspects of TAB, including qualifications for the TAB Firm and Specialist and 

calibration of TAB instruments.  Where the instrument manufacturer 

calibration recommendations are more stringent than those listed in the TAB 

Standard, the manufacturer's recommendations shall be adhered to.  All 

quality assurance provisions of the TAB Standard such as performance 

guarantees shall be part of this contract.  For systems or system components 

not covered in the TAB Standard, TAB procedures shall be developed by the 

TAB Specialist.  Where new procedures, requirements, etc., applicable to the 

Contract requirements have been published or adopted by the body responsible 

for the TAB Standard used (AABC, NEBB, or TABB), the requirements and 

recommendations contained in these procedures and requirements shall be 

considered mandatory. 

 

1.5   QUALIFICATIONS 

 

1.5.1   TAB Firm 

 

The TAB Firm shall be either a member of AABC or certified by the NEBB or 

the TABB and certified in all categories and functions where measurements or 

performance are specified on the plans and specifications.  The 

certification shall be maintained for the entire duration of duties 

specified herein.  If, for any reason, the firm loses subject certification 

during this period, the Contractor shall immediately notify the Contracting 

Officer and submit another TAB Firm for approval.  Any firm that has been 

the subject of disciplinary action by either the AABC, the NEBB, or the TABB 

within the five years preceding Contract Award shall not be eligible to 

perform any duties related to the HVAC systems, including TAB.  All work 

specified in this Section and in other related Sections to be performed by 

the TAB Firm shall be considered invalid if the TAB Firm loses its 

certification prior to Contract completion and must be performed by an 

approved successor.  These TAB services are to assist the prime Contractor 

in performing the quality oversight for which it is responsible.  The TAB 

Firm shall be a subcontractor of the prime Contractor and shall be 

financially and corporately independent of the mechanical subcontractor, and 

shall report to and be paid by the prime Contractor. 

 

1.5.2   TAB Specialist 

 

The TAB Specialist shall be either a member of AABC, an experienced 

technician of the Firm certified by the NEBB, or a Supervisor certified by 

the TABB.  The certification shall be maintained for the entire duration of 

duties specified herein.  If, for any reason, the Specialist loses subject 

certification during this period, the Contractor shall immediately notify 

the Contracting Officer and submit another TAB Specialist for approval.  Any 

individual that has been the subject of disciplinary action by either the 

AABC, the NEBB, or the TABB within the five years preceding Contract Award 

shall not be eligible to perform any duties related to the HVAC systems, 

including TAB.  All work specified in this Section and in other related 
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Sections performed by the TAB Specialist shall be considered invalid if the 

TAB Specialist loses its certification prior to Contract completion and must 

be performed by the approved successor. 

 

1.6   TAB SPECIALIST RESPONSIBILITIES 

 

All TAB work specified herein and in related sections shall be performed 

under the direct guidance of the TAB Specialist.  The TAB Specialist shall 

participate in the commissioning process specified in Section 

15995COMMISSIONING OF HVAC SYSTEMS. 

 

PART 2   PRODUCTS (NOT APPLICABLE) 

 

PART 3   EXECUTION 

 

3.1   DESIGN REVIEW 

 

The TAB Specialist shall review the Contract Plans and Specifications and 

advise the Contracting Officer of any deficiencies that would prevent the 

effective and accurate TAB of the system.  The TAB Specialist shall provide 

a Design Review Report individually listing each deficiency and the 

corresponding proposed corrective action necessary for proper system 

operation. 

 

3.2   TAB RELATED HVAC SUBMITTALS 

 

The TAB Specialist shall prepare a list of the submittals from the Contract 

Submittal Register that relate to the successful accomplishment of all HVAC 

TAB.  The submittals identified on this list shall be accompanied by a 

letter of approval signed and dated by the TAB Specialist when submitted to 

the Government.  The TAB Specialist shall also ensure that the location and 

details of ports, terminals, connections, etc., necessary to perform TAB are 

identified on the submittals. 

 

3.3   TAB SCHEMATIC DRAWINGS AND REPORT FORMS 

 

A schematic drawing showing each system component, including balancing 

devices, shall be provided for each system.  Each drawing shall be 

accompanied by a copy of all report forms required by the TAB Standard used 

for that system.  Where applicable, the acceptable range of operation or 

appropriate setting for each component shall be included on the forms or as 

an attachment to the forms.  The schematic drawings shall identify all 

testing points and cross reference these points to the report forms and 

procedures. 

 

3.4   DUCTWORK LEAK TESTING 

 

The TAB Specialist shall witness the Ductwork Leak Testing specified in 

Section 15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM and 

approve the results as specified in Paragraph TAB RELATED HVAC SUBMITTALS. 

 

3.5   TESTING, ADJUSTING, AND BALANCING 

 

3.5.1   TAB Procedures 

 

Step by step procedures for each measurement required during TAB Execution 

shall be provided.  The procedures shall be oriented such that there is a 
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separate section for each system.  The procedures shall include measures to 

ensure that each system performs as specified in all operating modes, 

interactions with other components (such as exhaust fans, kitchen hoods, 

fume hoods, relief vents, etc.) and systems, and with all seasonal operating 

differences, diversity, simulated loads, and pressure relationships 

required. 

 

3.5.2   Systems Readiness Check 

 

The TAB Specialist shall inspect each system to ensure that it is complete, 

including installation and operation of controls, and that all aspects of 

the facility that have any bearing on the HVAC systems, including 

installation of ceilings, walls, windows, doors, and partitions, are 

complete to the extent that TAB results will not be affected by any detail 

or touch-up work remaining.  The TAB Specialist shall also verify that all 

items such as ductwork and piping ports, terminals, connections, etc., 

necessary to perform TAB shall be complete during the Systems Readiness 

Check. 

 

3.5.3   Preparation of TAB Report 

 

Preparation of the TAB Report shall begin only when the Systems Readiness 

Report has been approved.  The Report shall be oriented so that there is a 

separate section for each system.  The Report shall include a copy of the 

appropriate approved Schematic Drawings and TAB Related Submittals, such as 

pump curves, fan curves, etc., along with the completed report forms for 

each system.  The operating points measured during successful TAB Execution 

and the theoretical operating points listed in the approved submittals shall 

be marked on the performance curves and tables.  Where possible, adjustments 

shall be made using an "industry standard" technique which would result in 

the greatest energy savings, such as adjusting the speed of a fan instead of 

throttling the flow.  Any deficiencies outside of the realm of normal 

adjustments and balancing during TAB Execution shall be noted along with a 

description of corrective action performed to bring the measurement into the 

specified range.  If, for any reason, the TAB Specialist determines during 

TAB Execution that any Contract requirement cannot be met, the TAB 

Specialist shall immediately provide a written description of the deficiency 

and the corresponding proposed corrective action necessary for proper system 

operation to the Contracting Officer. 

 

3.5.4   TAB Verification 

 

The TAB Specialist shall recheck ten percent of the measurements listed in 

the Tab Report and prepare a TAB Verification Report.  The measurements 

selected for verification and the individuals that witness the verification 

will be selected by the Contracting Officer's Representative (COR).  The 

measurements will be recorded in the same manner as required for the TAB 

Report.  All measurements that fall outside the acceptable operating range 

specified shall be accompanied by an explanation as to why the measurement 

does not correlate with that listed in the TAB Report and a description of 

corrective action performed to bring the measurement into the specified 

range.  The TAB Specialist shall update the original TAB report to reflect 

any changes or differences noted in the TAB verification report and submit 

the updated TAB report.  If over 20 percent of the measurements selected by 

the COR for verification fall outside of the acceptable operating range 

specified, the COR will select an additional ten percent for verification.  

If over 20 percent of the total tested (including both test groups) fall 
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outside of the acceptable range, the TAB Report shall be considered invalid 

and all contract TAB work shall be repeated beginning with the Systems 

Readiness Check. 

 

3.5.5   Marking of Setting 

 

Following approval of TAB Verification Report, the setting of all HVAC 

adjustment devices including valves, splitters, and dampers shall be 

permanently marked by the TAB Specialist so that adjustment can be restored 

if disturbed at any time. 

 

3.5.6   Identification of Test Ports 

 

The TAB Specialist shall permanently and legibly identify the location 

points of duct test ports.  If the ductwork has exterior insulation, the 

identification shall be made on the exterior side of the insulation.  All 

penetrations through ductwork and ductwork insulation shall be sealed to 

prevent air leakage or to maintain integrity of vapor barrier. 

 

    -- End of Section -- 
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SECTION 16050 

 

BASIC ELECTRICAL MATERIALS AND METHODS 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to in the text by the 

basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM D 709 (2001) Laminated Thermosetting Materials 

 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC) 

 

AEIC CS5 (1994; CS5a-1995) Cross-Linked Polyethylene 

Insulated Shielded Power Cables Rated 5 

Through 46 kV 

 

AEIC CS6 (1996) Ethylene Propylene Rubber Insulated 

Shielded Power Cables Rated 69 kV 

 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

 

IEEE Std 100 (2000) Dictionary of Electrical and 

Electronics Terms (IEEE) 

 

IEEE Std 383 (1974; R 1992) Type Test of Class 1E Electric 

Cables, Field Splices and Connections for 

Nuclear Power Generating Stations 

 

IEEE C2 (2002) National Electrical Safety Code (IEEE) 

 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA) 

 

NETA ATS (2003) Acceptance Testing Specifications 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 

NEMA C57.12.28 (1999) Pad-Mounted Equipment - Enclosure 

Integrity 

 

NEMA 250 (2003) Enclosures for Electrical Equipment 

(1000 Volts Maximum) 

 

NEMA WC 7 (1988; Rev 3 1996) Cross-Linked-

Thermosetting-Polyethylene-Insulated Wire and 

Cable for the Transmission and Distribution 

of Electrical Energy 

 

NEMA WC 8 (1988; Rev 3 1996) Ethylene-Propylene-Rubber-

Insulated Wire and Cable for the Transmission 

and Distribution of Electrical Energy 
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 70 (2005) National Electrical Code 

 

ELECTRONIC INDUSTRIES ASSOCIATION (EIA) / TELECOMMUNICATIONS INDUSTRY 

ASSOCIATION (TIA) 

 

TIA/EIA-606-A (2002) Administration Standard for the 

Telecommunications Infrastructure 

(ANSI/TIA/EIA-606-A) 

 

1.2   RELATED REQUIREMENTS 

 

This section applies to all sections of Division 16, "Electrical," of this 

project specification unless specified otherwise in the individual sections.  

This section has been incorporated into, and thus, does not apply to, and is 

not referenced in the following sections. 

 

Section 16360 SECONDARY UNIT SUBSTATIONS (16361) 

Section 16402 ELECTRICAL DISTRIBUTION SYSTEM  

Section 16510 INTERIOR LIGHTING  

 

1.3   DEFINITIONS 

 

a.  Unless otherwise specified or indicated, electrical and 

electronics terms used in these specifications, and on the 

drawings, shall be as defined in IEEE Std 100. 

 

b.  The technical sections referred to herein are those 

specification sections that describe products, installation 

procedures, and equipment operations and that refer to this section 

for detailed description of submittal types. 

 

c.  The technical paragraphs referred to herein are those 

paragraphs in PART 2 - PRODUCTS and PART 3 - EXECUTION of the 

technical sections that describe products, systems, installation 

procedures, equipment, and test methods. 

 

1.4   ELECTRICAL CHARACTERISTICS 

 

Electrical characteristics for this project shall be as indicated.   Final 

connections to the power distribution system at the existing equipment shall 

be made by the Contractor as directed by the Contracting Officer. 

 

1.5   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval. The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Installation Instructions 

 

  The Contractor shall submit cable manufacturing data as 

requested. 
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SD-06 Test Reports 

 

Acceptance tests and inspections; G 

 

Tests, Inspections, and Verifications 

 

  Site certified copies of test reports shall be submitted by the 

contractor. 

 

SD-07 Certificates 

 

Qualifications of organization, and lead engineering technician; G 

 

Acceptance test and inspections procedure; G 

 

1.6   ADDITIONAL SUBMITTALS INFORMATION 

 

Submittals required in other sections that refer to this section must 

conform to the following additional requirements as applicable. 

 

1.6.1   Shop Drawings (SD-02) 

 

Include wiring diagrams and installation details of equipment indicating 

proposed location, layout and arrangement, control panels, accessories, 

piping, ductwork, and other items that must be shown to ensure a coordinated 

installation.  Wiring diagrams shall identify circuit terminals and indicate 

the internal wiring for each item of equipment and the interconnection 

between each item of equipment.  Drawings shall indicate adequate clearance 

for operation, maintenance, and replacement of operating equipment devices. 

 

1.6.2   Product Data (SD-03) 

 

Submittal shall include performance and characteristic curves. 

 

1.7   DELIVERY, STORAGE, AND HANDLING 

 

Furnish cables on reels or coils.  Each cable and the outside of each reel 

or coil, shall be plainly marked or tagged to indicate the cable length, 

voltage rating, conductor size, and manufacturer's lot number and reel 

number.  Each coil or reel of cable shall contain only one continuous cable 

without splices.  Cables for exclusively dc applications, as specified in 

paragraph HIGH VOLTAGE TEST SOURCE, shall be identified as such.  Shielded 

cables rated 2,001 volts and above shall be reeled and marked in accordance 

with Section I of AEIC CS5 or AEIC CS6, as applicable.  Reels shall remain 

the property of the Contractor. 

 

1.8   PROJECT/SITE CONDITIONS 

 

Unusual environments, such as temperature extremes, chemical exposure, etc. 

are as indicated. 
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1.9   QUALITY ASSURANCE 

 

1.9.1   Regulatory Requirements 

 

In each of the publications referred to herein, consider the advisory 

provisions to be mandatory, as though the word, "shall" had been substituted 

for "should" wherever it appears.  Interpret references in these 

publications to the "authority having jurisdiction," or words of similar 

meaning, to mean the Contracting Officer.  Equipment, materials, 

installation, and workmanship shall be in accordance with the mandatory and 

advisory provisions of NFPA 70 unless more stringent requirements are 

specified or indicated. 

 

1.9.2   Qualifications (Apparatus Inspection and Testing) 

 

Contractor shall engage the services of a qualified testing organization to 

provide inspection, testing, calibration, and adjustment of the electrical 

distribution system and generation equipment listed in paragraph entitled 

"Acceptance Tests and Inspections" herein.  Organization shall be 

independent of the supplier, manufacturer, and installer of the equipment.  

The organization shall be a first tier subcontractor.  No work required by 

this section of the specification shall be performed by a second tier 

subcontractor. 

 

a.  Submit name and qualifications of organization.  Organization 

shall have been regularly engaged in the testing of electrical 

materials, devices, installations, and systems for a minimum of 5 

years.  The organization shall have a calibration program, and test 

instruments used shall be calibrated in accordance with NETA ATS. 

 

b.  Submit name and qualifications of the lead engineering 

technician performing the required testing services. Testing, 

inspection, calibration, and adjustments shall be performed by an 

engineering technician, certified by NETA or the National Institute 

for Certification in Engineering Technologies (NICET) with a 

minimum of 5 years' experience inspecting, testing, and calibrating 

electrical distribution and generation equipment, systems, and 

devices. 

 

1.9.3   Acceptance Tests and Inspections Reports 

 

Submit certified copies of inspection reports and test reports.  Reports 

shall include certification of compliance with specified requirements, 

identify deficiencies, and recommend corrective action when appropriate.  

Type and neatly bind test reports to form a part of the final record.  

Submit test reports documenting the results of each test not more than 10 

days after test is completed. 

 

1.9.4   Acceptance Test and Inspections Procedure 

 

Submit test procedure reports for each item of equipment to be field tested 

at least 45 days prior to planned testing date.  Do not perform testing 

until after test procedure has been approved. 
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1.9.5   Standard Products 

 

Provide materials and equipment that are products of manufacturers regularly 

engaged in the production of such products which are of equal material, 

design and workmanship.  Products shall have been in satisfactory commercial 

or industrial use for 2 years prior to bid opening.  The 2-year period shall 

include applications of equipment and materials under similar circumstances 

and of similar size.  The product shall have been on sale on the commercial 

market through advertisements, manufacturers' catalogs, or brochures during 

the 2-year period.  Where two or more items of the same class of equipment 

are required, these items shall be products of a single manufacturer; 

however, the component parts of the item need not be the products of the 

same manufacturer unless stated in the technical section. 

 

1.9.5.1   Alternative Qualifications 

 

Products having less than a 2-year field service record will be acceptable 

if a certified record of satisfactory field operation for not less than 6000 

hours, exclusive of the manufacturers' factory or laboratory tests, is 

furnished. 

 

1.9.5.2   Material and Equipment Manufacturing Date 

 

Products manufactured more than 3 years prior to date of delivery to site 

shall not be used, unless specified otherwise. 

 

1.10   WARRANTY 

 

The equipment items shall be supported by service organizations which are 

reasonably convenient to the equipment installation in order to render 

satisfactory service to the equipment on a regular and emergency basis 

during the warranty period of the contract. 

 

1.11   POSTED OPERATING INSTRUCTIONS 

 

Provide for each system and principal item of equipment as specified in the 

technical sections for use by operation and maintenance personnel.  The 

operating instructions shall include the following: 

 

a.  Wiring diagrams, control diagrams, and control sequence for 

each principal system and item of equipment. 

 

b.  Start up, proper adjustment, operating, lubrication, and 

shutdown procedures. 

 

c.  Safety precautions. 

 

d.  The procedure in the event of equipment failure. 

 

e.  Other items of instruction as recommended by the manufacturer 

of each system or item of equipment. 

 

Print or engrave operating instructions and frame under glass or in approved 

laminated plastic.  Post instructions where directed.  For operating 

instructions exposed to the weather, provide weather-resistant materials or 

weatherproof enclosures.  Operating instructions shall not fade when exposed 

to sunlight and shall be secured to prevent easy removal or peeling. 
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1.12   MANUFACTURER'S NAMEPLATE 

 

Each item of equipment shall have a nameplate bearing the manufacturer's 

name, address, model number, and serial number securely affixed in a 

conspicuous place; the nameplate of the distributing agent will not be 

acceptable. 

 

1.13   FIELD FABRICATED NAMEPLATES 

 

ASTM D 709.  Provide laminated plastic nameplates for each equipment 

enclosure, relay, switch, and device; as specified in the technical sections 

or as indicated on the drawings.  Each nameplate inscription shall identify 

the function and, when applicable, the position.  Nameplates shall be 

melamine plastic, 0.125 inch thick, white with black center core.  Surface 

shall be matte finish.  Corners shall be square.  Accurately align lettering 

and engrave into the core.  Minimum size of nameplates shall be one by 2.5 

inches.  Lettering shall be a minimum of 0.25 inch high normal block style. 

 

1.14   WARNING SIGNS 

 

Provide warning signs for the enclosures of electrical equipment including 

substations, pad-mounted transformers, pad-mounted switches, generators, and 

switchgear having a nominal rating exceeding 600 volts. 

 

a.  When the enclosure integrity of such equipment is specified to 

be in accordance with NEMA C57.12.28, such as for pad-mounted 

transformers, provide self-adhesive warning signs on the outside of 

the high voltage compartment door(s).  Sign shall be a decal and 

shall have nominal dimensions of 7 by 10 inches with the legend 

"DANGER HIGH VOLTAGE" printed in two lines of nominal 2 inch high 

letters.  The word "DANGER" shall be in white letters on a red 

background and the words "HIGH VOLTAGE" shall be in black letters 

on a white background.  Decal shall be Panduit No. PPSO710D72 or 

approved equal. 

 

b.  When such equipment is guarded by a fence, mount signs on the 

fence.  Provide metal signs having nominal dimensions of 14 by 10 

inches with the legend "DANGER HIGH VOLTAGE KEEP OUT" printed in 

three lines of nominal 3 inch high white letters on a red and black 

field. 

 

1.15   CABLE TAGS IN MANHOLES, HANDHOLES, AND VAULTS 

 

Provide tags for each power and telecommunications cable or wire located in 

manholes, handholes, and vaults.  The tags shall be polyethylene.  Do not 

provide handwritten letters.  The first position on the power cable tag 

shall denote the voltage.  The second through sixth positions on the tag 

shall identify the circuit.  The next to last position shall denote the 

phase of the circuit and shall include the Greek "phi" symbol.  The last 

position shall denote the cable size.  As an example, a tag could have the 

following designation:  "11.5 NAS 1-8(Phase A) 500," denoting that the 

tagged cable is on the 11.5kV system circuit number NAS 1-8, underground, 

Phase A, sized at 500 kcmil.  The labeling of telecommunications cable tags 

shall comply with TIA/EIA-606-A.  Tag legend shall be as indicated. 
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1.15.1   Polyethylene Cable Tags 

 

Provide tags of polyethylene that have an average tensile strength of 3250 

pounds per square inch; and that are 0.08 inch thick (minimum), non-

corrosive non-conductive; resistive to acids, alkalis, organic solvents, and 

salt water; and distortion resistant to 170 degrees F.  Provide 0.05 inch 

(minimum) thick black polyethylene tag holder.  Provide a one-piece nylon, 

self-locking tie at each end of the cable tag.  Ties shall have a minimum 

loop tensile strength of 175 pounds.  The cable tags shall have black block 

letters, numbers, and symbols one inch high on a yellow background.  

Letters, numbers, and symbols shall not fall off or change positions 

regardless of the cable tags' orientation. 

 

1.16   ELECTRICAL REQUIREMENTS 

 

Electrical installations shall conform to IEEE C2, NFPA 70, and requirements 

specified herein. 

 

1.17   INSTRUCTION TO GOVERNMENT PERSONNEL 

 

Where specified in the technical sections, furnish the services of competent 

instructors to give full instruction to designated Government personnel in 

the adjustment, operation, and maintenance of the specified systems and 

equipment, including pertinent safety requirements as required. Instructors 

shall be thoroughly familiar with all parts of the installation and shall be 

trained in operating theory as well as practical operation and maintenance 

work.  Instruction shall be given during the first regular work week after 

the equipment or system has been accepted and turned over to the Government 

for regular operation.  The number of man-days (8 hours per day) of 

instruction furnished shall be as specified in the individual section. 

 

PART 2   PRODUCTS 

 

2.1   MATERIALS 

 

Wire and cable shall be as specified in Sections 16375 and 16402. 

 

2.2   INSTALLATION INSTRUCTIONS 

 

The following information shall be provided by the cable manufacturer for 

each size, conductor quantity, and type of cable furnished: 

 

a.  Minimum bending radius, in inches - For multiple-conductor cables, 

this information shall be provided for both the individual conductors 

and the multiple-conductor cable. 

 

b.  Pulling tension and sidewall pressure limits, in pounds. 

 

c.  Instructions for stripping semiconducting insulation shields, if 

furnished, with minimum effort without damaging the insulation. 

 

d.  Upon request, compatibility of cable materials and construction 

with specific materials and hardware manufactured by others shall be 

stated.  Also, if requested, recommendations shall be provided for 

various cable operations, including installing, splicing, terminating, 

etc. 
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2.3   TESTS, INSPECTIONS, AND VERIFICATIONS 

 

Wire and cable shall be tested, inspected, and verified as specified in 

Sections 16372 and 16402. 

 

2.4   FACTORY APPLIED FINISH 

 

Electrical equipment shall have factory-applied painting systems which 

shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 

test and the additional requirements specified in the technical sections. 

 

PART 3   EXECUTION 

 

3.1   ACCEPTANCE TESTS AND INSPECTIONS 

 

Testing organization shall perform acceptance tests and inspections.  Test 

methods, procedures, and test values shall be performed and evaluated in 

accordance with NETA ATS, the manufacturer's recommendations, and paragraph 

entitled "Field Quality Control" of each applicable specification section.  

Tests identified as optional in NETA ATS are not required unless otherwise 

specified.  Equipment shall be placed in service only after completion of 

required tests and evaluation of the test results have been completed.  

Contractor shall supply to the testing organization complete sets of shop 

drawings, settings of adjustable devices, and other information necessary 

for an accurate test and inspection of the system prior to the performance 

of any final testing.  Contracting Officer shall be notified at least 14 

days in advance of when tests will be conducted by the testing organization.  

Perform acceptance tests and inspections on applicable equipment and systems 

specified in the following sections: 

 

a.  Section 16360 SECONDARY UNIT SUBSTATIONS 

 

b.  Section 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND 

 

3.2   SYSTEM ACCEPTANCE 

 

Final acceptance of the system is contingent upon satisfactory completion of 

acceptance tests and inspections. 

 

3.3   PLACING EQUIPMENT IN SERVICE 

 

A representative of the approved testing organization shall be present when 

equipment tested by the organization is initially energized and placed in 

service. 

 

3.4   FIELD APPLIED PAINTING 

 

Paint electrical equipment as required to match finish of adjacent surfaces 

or to meet the indicated or specified safety criteria.  Painting shall be as 

specified in Section 09900 PAINTS AND COATINGS. 

 

3.5   FIELD FABRICATED NAMEPLATE MOUNTING 

 

Provide number, location, and letter designation of nameplates as indicated.  

Fasten nameplates to the device with a minimum of two sheet-metal screws or 

two rivets. 
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3.6   WARNING SIGN MOUNTING 

 

Provide the number of signs required to be readable from each accessible 

side, but space the signs a maximum of 30 feet apart. 

 

3.7   CABLE TAG INSTALLATION 

 

Install cable tags in each manhole, handhole, and vault as specified, 

including each splice.  Tag new wire and cable provided under this contract 

and existing wire and cable which are indicated to have splices and 

terminations provided by this contract.  Install cable tags over the 

fireproofing, if any, and locate the tags so that they are clearly visible 

without disturbing any cabling or wiring in the manholes, handholes, and 

vaults. 

 

   -- End of Section -- 
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SECTION 16070 

 

SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

 

TI 809-04 (1998) Seismic Design for Buildings 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 1570 (1995; Rev thru Nov 1999) Fluorescent 

Lighting Fixtures 

 

UL 1571 (1995; Rev thru Nov 1999) Incandescent 

Lighting Fixtures 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Lighting Fixtures in Buildings 

Equipment Requirements 

 

  Detail drawings along with catalog cuts, templates, and erection 

and installation details, as appropriate, for the items listed.  

Submittals shall be complete in detail; shall indicate thickness, 

type, grade, class of metal, and dimensions; and shall show 

construction details, reinforcement, anchorage, and installation 

with relation to the building construction. 

 

SD-03 Product Data 

 

Lighting Fixtures in Buildings; G 

Equipment Requirements; G 

 

  Copies of the design calculations with the detail drawings.  

Calculations shall be stamped by a registered engineer and shall 

verify the capability of structural members to which bracing is 

attached for carrying the load from the brace. 

 



 

 

 

SECTION 16070  Page 2 

Contractor Designed Bracing; G 

 

  Copies of the Design Calculations with the Drawings.  

Calculations shall be approved, certified, stamped and signed by a 

Registered Professional Engineer.  Calculations shall verify the 

capability of structural members to which bracing is attached for 

carrying the load from the brace. 

 

1.3   SYSTEM DESCRIPTION 

 

1.3.1   General Requirements 

 

The requirements for seismic protection measures described in this section 

shall be applied to the electrical equipment and systems listed below.  

Structural requirements shall be in accordance with Section 13080 SEISMIC 

PROTECTION FOR MISCELLANEOUS EQUIPMENT. 

 

1.3.2   Electrical Equipment 

 

Electrical equipment shall include the following items to the extent 

required on the drawings or in other sections of these specifications: 

 

Control Panels                   Air Handling Units 

Pumps with Motors                Switchgear 

Light Fixtures                   Unit Substations 

Transformers 

Switchboards (Floor Mounted)     Storage Racks 

 

1.3.3   Electrical Systems 

 

The following electrical systems shall be installed as required on the 

drawings and other sections of these specifications and shall be seismically 

protected in accordance with this specification. 

 

1.3.4   Contractor Designed Bracing 

 

The Contractor shall design the bracing in accordance with TI 809-04 and 

additional data furnished by the Contracting Officer.  Resistance to lateral 

forces induced by earthquakes shall be accomplished without consideration of 

friction resulting from gravity loads.  TI 809-04 uses parameters for the 

building, not for the equipment in the building; therefore, corresponding 

adjustments to the formulas shall be required.  Loadings determined using TI 

809-04 are based on strength design; therefore, the AISC LRFP specifications 

shall be used for the design.  The bracing for the following electrical 

equipment and systems shall be developed by the Contractor. 

 

1.3.5   Conduits Requiring No Special Seismic Restraints 

 

Seismic restraints may be omitted from electrical conduit less than 2-1/2 

inches trade size.  All other interior conduit, shall be seismically 

protected as specified. 
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1.4   EQUIPMENT REQUIREMENTS 

 

1.4.1   Rigidly Mounted Equipment 

 

The following specific items of equipment to be furnished under this 

contract shall be constructed and assembled to withstand the seismic forces 

specified in TI 809-04, Chapter 10.  Each item of rigid electrical equipment 

shall be entirely located and rigidly attached on one side only of a 

building expansion joint.  Piping, electrical conduit, etc., which cross the 

expansion joint shall be provided with flexible joints that are capable of 

accommodating displacements equal to the full width of the joint in both 

orthogonal directions. 

 

Substations 

Transformers 

Switch Boards and Switch Gears 

Free Standing Electric Motors 

 

1.4.2   Nonrigid or Flexibly-Mounted Equipment 

 

The indicated specific items of equipment to be furnished shall be 

constructed and assembled to resist a horizontal lateral force as indicated, 

times the operating weight of the equipment at the vertical center of 

gravity of the equipment. 

 

PART 2   PRODUCTS 

 

2.1   LIGHTING FIXTURE SUPPORTS 

 

Lighting fixtures and supports shall conform to UL 1570 or UL 1571 as 

applicable. 

 

2.2   SWAY BRACING MATERIALS 

 

Sway bracing materials (e.g. rods, plates, rope, angles, etc.) shall be as 

specified in Section 13080 SEISMIC PROTECTION FOR MISCELLANEOUS EQUIPMENT. 

 

PART 3   EXECUTION 

 

3.1   SWAY BRACES FOR CONDUIT 

 

Conduit shall be braced as for an equivalent weight pipe in accordance with 

Section 15070 SEISMIC PROTECTION FOR MECHANICAL EQUIPMENT. 

 

3.2   LIGHTING FIXTURES IN BUILDINGS 

 

Lighting fixtures and supports shall conform to the following: 

 

3.2.1   Pendant Fixtures 

 

Pendant fixtures shall conform to the requirements of TI 809-04, Chapter 10. 
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3.2.2   Ceiling Attached Fixtures 

 

3.2.2.1   Recessed Fluorescent Fixtures 

 

Recessed fluorescent individual or continuous-row mounted fixtures shall be 

supported by a seismic-resistant suspended ceiling support system built in 

accordance with Section 09510 ACOUSTICAL CEILINGS.  Seismic protection for 

the fixtures shall conform to the requirements of TI 809-04, Chapter 10.  

Recessed lighting fixtures not over 56 pounds in weight may be supported by 

and attached directly to the ceiling system runners using screws or bolts, 

number and size as required by the seismic design.  Fixture accessories, 

including louvers, diffusers, and lenses shall have lock or screw 

attachments. 

 

3.2.2.2   Surface-Mounted Fluorescent Fixtures 

 

Surface-mounted fluorescent individual or continuous-row fixtures shall be 

attached to a seismic-resistant ceiling support system built in accordance 

with Section 09510 ACOUSTICAL CEILINGS.  Seismic protection for the fixtures 

shall conform to the requirements of TI 809-04, Chapter 10. 

 

3.2.3   Assembly Mounted on Outlet Box 

 

A supporting assembly, that is intended to be mounted on an outlet box, 

shall be designed to accommodate mounting features on 4 inch boxes, plaster 

rings, and fixture studs. 

 

3.2.4   Wall-Mounted Emergency Light Unit 

 

Attachments for wall-mounted emergency light units shall be designed and 

secured for the worst expected seismic disturbance at the site. 

 

3.2.5   Lateral Force 

 

Structural requirements for light fixture bracing shall be in accordance 

with Section 13080 SEISMIC PROTECTION FOR MISCELLANEOUS EQUIPMENT. 

 

-- End of Section -- 
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SECTION 16402 

 

INTERIOR DISTRIBUTION SYSTEM 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to in the text by the 

basic designation only. 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 

ANSI C80.5 (1994) Aluminum Rigid Conduit (ARC) 

 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 

ASTM B 1 (2001) Hard-Drawn Copper Wire 

 

ASTM B 8 (1999) Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 

 

ASTM D 709 (2001) Laminated Thermosetting Materials 

 

ELECTRONIC INDUSTRIES ASSOCIATION (EIA) / TELECOMMUNICATIONS INDUSTRY 

ASSOCIATION (TIA) 

 

EIA TIA/EIA-568-B.1 (2001; Addendum 2001) Commercial Building 

Telecommunications Cabling Standard - Part 1: 

General Requirements (ANSI/TIA/EIA-568-B.1) 

 

EIA TIA/EIA-569-A (1998; Addendum 2000, 2001) Commercial 

Building Standards for Telecommunications 

Pathways and Spaces (ANSI/TIA/EIA-569-A) 

 

TIA J-STD-607-A (2002) Commercial Building Grounding 

(Earthing) and Bonding Requirements for 

Telecommunications 

 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

 

IEEE C2 (2002) National Electrical Safety Code (IEEE) 

 

IEEE C12.7 (1993) Watthour Meter Sockets (ANSI/IEEE) 

 

IEEE STD 81 (1983) Guide for Measuring Earth Resistivity 

Ground Impedance and Earth Surface Potentials 

of a Ground System (Part 1) 

 

IEEE Std 100 (2000) Dictionary of Electrical and 

Electronics Terms (IEEE) 

 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 
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NEMA 250 (2003) Enclosures for Electrical Equipment 

(1000 Volts Maximum) 

 

NEMA BU 1 (1999) Busways 

 

NEMA C12.1 (2001) Electric Meters; Code for Electricity 

Metering 

 

NEMA C80.1 (1994) Rigid Steel Conduit - Zinc Coated 

 

NEMA C80.3 (1994) Electrical Metallic Tubing - Zinc 

Coated (EMT) 

 

NEMA FU 1 (2002) Low Voltage Cartridge Fuses 

 

NEMA ICS 1 (2000) Industrial Control and Systems General 

Requirements 

 

NEMA ICS 2 (2000) Industrial Control and Systems 

Controllers, Contactors, and Overload Relays, 

Rated 600 Volts  

 

NEMA ICS 3 (1993; R 2000) Industrial Control and System 

Factory Built Assemblies 

 

NEMA ICS 4 (2000) Industrial Control Products and 

Systems Terminal Blocks 

 

NEMA ICS 6 (1993; R 2001) Industrial Control and Systems 

Enclosures 

 

NEMA KS 1 (2001) Enclosed and Miscellaneous 

Distribution Equipment Switches (600 Volts 

Maximum) 

 

NEMA MG 1 (2003) Motors and Generators 

 

NEMA MG 10 (2001) Energy Management Guide for Selection 

and Use of Fixed Medium AC Squirrel Cage 

Polyphase Induction Motors 

 

NEMA MG 11 (2001) Energy Management Guide for Selection 

and Use of Single-Phase Motors 

 

 NEMA RN 1 (1998) Polyvinyl-Chloride (PVC) Externally 

Coated Galvanized Rigid Steel Conduit and 

Intermediate Metal Conduit 

 

NEMA ST 20 (1992; R 1997) Dry-Type Transformers for 

General Applications 

 

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC) 

Tubing and Conduit 

 

NEMA TC 3 (1999) PVC Fittings for Use with Rigid PVC 

Conduit and Tubing 
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NEMA TP 1 (2002) Guide for Determining Energy 

Efficiency for Distribution Transformers 

 

NEMA VE 1 (2002) Metal Cable Tray Systems 

 

NEMA WD 1 (1999) General Color Requirements for Wiring 

Devices 

 

NEMA WD 6 (2002) Wiring Devices - Dimensional 

Specifications 

 

NEMA Z535.4 (2002) Product Safety Signs and Labels 

 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA) 

 

NETA ATS (2003) Acceptance Testing Specifications 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 70 (2005) National Electrical Code 

 

NFPA 70E (2000) Electrical Safety Requirements for 

Employee Workplaces 

 

NFPA 780 (2000) Installation of Lightning Protection 

Systems 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 1 (2000) Flexible Metal Conduit 

 

UL 4 (1996; R 2001) Armored Cable 

 

UL 5 (1996; R 2001) Surface Metal Raceways and 

Fittings 

 

UL 6 (2000; Rev thru May 2003) Rigid Metal Conduit 

 

UL 6A (2000; Bul. 2002) Electrical Rigid Metal 

Conduit - Aluminum, Bronze and Stainless 

Steel 

 

UL 20 (2000; R 2002, Bul. 2002) General-Use Snap 

Switches 

 

UL 2043 (1996; R 2001, Bul. 2001) Fire Test for Heat 

and Visible Smoke Release for Discrete 

Products and Their Accessories Installed in 

Air-Handling Spaces 

 

UL 44 (1999; Rev thru May 2002) Thermoset-Insulated 

Wires and Cables 

 

UL 50 (1995; Rev thru Sep 2003) Enclosures for 

Electrical Equipment 

 

UL 67 (1993; Rev thru Nov 2003) Panelboards 
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UL 83 (1998; R 2001, Bul. 2002) Thermoplastic-

Insulated Wires and Cables 

 

UL 198C (1986; R 1998) High-Interrupting-Capacity 

Fuses, Current-Limiting Types 

 

UL 198E (1988; R 1988) Class R Fuses 

 

UL 198H (1988; R 1993) Class T Fuses 

 

UL 360 (1996; R 2001, Bul. 2002) Liquid-Tight 

Flexible Steel Conduit 

 

UL 467 (1993; Rev thru Feb 2001) Grounding and 

Bonding Equipment 

 

UL 486A (1997; R 2001, Bul. 2002, 2003) Wire 

Connectors and Soldering Lugs for Use with 

Copper Conductors 

 

UL 486B (1997; R 2001, Bul. 2002, 2003) Wire 

Connectors for Use with Aluminum Conductors 

 

UL 486C (2000; R 2002) Splicing Wire Connectors 

 

UL 489 (2002; Rev thru May 2003) Molded-Case Circuit 

Breakers, Molded-Case Switches, and Circuit-

Breaker Enclosures 

 

UL 498 (2001; R 2002) Attachment Plugs and 

Receptacles 

 

UL 506 (2000; Bul. 2002 and 2003) Specialty 

Transformers 

 

UL 508 (1999; R 2002, Bul. 2003) Industrial Control 

Equipment 

 

UL 510 (1994; R 1998) Polyvinyl Chloride, 

Polyethylene, and Rubber Insulating Tape 

 

UL 512 (1993; R 1999) Fuseholders 

 

UL 514A (1996; R 2001, Bul. 2002) Metallic Outlet 

Boxes 

 

UL 514B (1997; R 2002, Bul. 2002) Fittings for Cable 

and Conduit  

 

UL 514C (1996; R 2002) Nonmetallic Outlet Boxes, 

Flush-Device Boxes, and Covers 

 

UL 651 (1995; R 2002) Schedule 40 and 80 Rigid PVC 

Conduit 
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UL 674 (1994; Rev thru Oct 1998) Electric Motors and 

Generators for Use in Division 1 Hazardous 

(Classified) Locations 

 

UL 698 (1995; Rev thru Mar 1999) Industrial Control 

Equipment for Use in Hazardous (Classified) 

Locations 

 

UL 719 (2002) Nonmetallic-Sheathed Cables 

 

UL 797 (2000; Rev thru May 2003) Electrical Metallic 

Tubing -- Steel 

 

UL 817 (1994); Rev thru May 1999) Cord Sets and 

Power Supply Cords 

 

UL 845 (1995; Rev thru Apr 2004) Motor Control 

Centers 

 

UL 854 (1999; R 2002) Service-Entrance Cables 

 

UL 857 (2001; R 2002) Busways  

 

UL 869A (1998; Bul. 2002) Reference Standard for 

Service Equipment 

 

UL 870 (1995; R 1999, Bul. 2002) Wireways, Auxiliary 

Gutters, and Associated Fittings 

 

UL 877 (1993; Rev thru Nov 1999) Circuit Breakers 

and Circuit-Breaker Enclosures for Use in 

Hazardous (Classified) Locations 

 

UL 886 (1994; R 1999, Bul. 2002) Outlet Boxes and 

Fittings for Use in Hazardous (Classified) 

Locations 

 

UL 943 (1993; R 2002, Bul. 2002) Ground-Fault 

Circuit-Interrupters 

 

UL 984 (1996, Bul. 2001) Hermetic Refrigerant Motor-

Compressors 

 

UL 1010 (1995; R 1999, Bul. 2002) Receptacle-Plug 

Combinations for Use in Hazardous 

(Classified) Locations 

 

UL 1063 (1993; Rev. thru Oct 1994) Machine-Tool Wire 

and Cables 

 

UL 1242 (2000; Rev thru May 2003) Electrical 

Intermediate Metal Conduit -- Steel 

 

UL 1449 (1996; R 2002) Transient Voltage Surge 

Suppressors 
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UL 1561 (1999; R 2001) Dry-Type General Purpose and 

Power Transformers 

 

UL 1569 (1999; R 2001, Bul. 2001, 2002) Metal-Clad 

Cables 

 

UL 1699 (1999; R 2002, Bul. 2002, 2003) Arc-Fault 

Circuit-Interrupters 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 

Out) 

 

1.2   DEFINITIONS 

 

Unless otherwise specified or indicated, electrical and electronics terms 

used in these specifications, and on the drawings, shall be as defined in 

IEEE Std 100. 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for Contractor Quality Control 

approval.  The following shall be submitted in accordance with Section 01330 

SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 

 

Marking strips drawings 

 

SD-03 Product Data 

 

Circuit breakers 

 

Switches 

 

Manual motor starters 

 

SD-06 Test Reports 

 

600-volt wiring test; G 

 

Grounding system test; G 

 

Transformer tests; G 

 

Ground-fault receptacle test 

 

SD-07 Certificates 

 

Fuses 

 

SD-09 Manufacturer's Field Reports 

 

Transformer factory tests 
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SD-10 Operation and Maintenance Data 

 

Electrical Systems, Data Package 5; G 

 

Metering, Data Package 5; G 

 

Submit operation and maintenance data in accordance with Section 

01780, PROJECT CLOSEOUT and as specified herein. 

 

1.4   QUALITY ASSURANCE 

 

1.4.1   Fuses 

 

Submit coordination data as specified in paragraph, FUSES of this section. 

 

1.4.2   Regulatory Requirements 

 

In each of the publications referred to herein, consider the advisory 

provisions to be mandatory, as though the word, "shall" had been substituted 

for "should" wherever it appears.  Interpret references in these 

publications to the "authority having jurisdiction," or words of similar 

meaning, to mean the Contracting Officer.  Equipment, materials, 

installation, and workmanship shall be in accordance with the mandatory and 

advisory provisions of NFPA 70 unless more stringent requirements are 

specified or indicated. 

 

1.4.3   Standard Products 

 

Provide materials and equipment that are products of manufacturers regularly 

engaged in the production of such products which are of equal material, 

design and workmanship.  Products shall have been in satisfactory commercial 

or industrial use for 2 years prior to bid opening.  The 2-year period shall 

include applications of equipment and materials under similar circumstances 

and of similar size.  The product shall have been on sale on the commercial 

market through advertisements, manufacturers' catalogs, or brochures during 

the 2-year period.  Where two or more items of the same class of equipment 

are required, these items shall be products of a single manufacturer; 

however, the component parts of the item need not be the products of the 

same manufacturer unless stated in this section. 

 

1.4.3.1   Alternative Qualifications 

 

Products having less than a 2-year field service record will be acceptable 

if a certified record of satisfactory field operation for not less than 6000 

hours, exclusive of the manufacturers' factory or laboratory tests, is 

furnished. 

 

1.4.3.2   Material and Equipment Manufacturing Date 

 

Products manufactured more than 3 years prior to date of delivery to site 

shall not be used, unless specified otherwise. 

 

1.5   MAINTENANCE 

 

1.5.1   Electrical Systems 
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Submit operation and maintenance manuals for electrical systems that provide 

basic data relating to the design, operation, and maintenance of the 

electrical distribution system for the building.  This shall include: 

 

a.  Manufacturers' operating and maintenance manuals on active 

electrical equipment. 

 

1.6   WARRANTY 

 

The equipment items shall be supported by service organizations which are 

reasonably convenient to the equipment installation in order to render 

satisfactory service to the equipment on a regular and emergency basis 

during the warranty period of the contract. 

 

PART 2   PRODUCTS 

 

2.1   MATERIALS AND EQUIPMENT 

 

Materials, equipment, and devices shall, as a minimum, meet requirements of 

UL, where UL standards are established for those items, and requirements of 

NFPA 70. 

 

2.2   CONDUIT AND FITTINGS 

 

Shall conform to the following: 

 

2.2.1   Rigid Metallic Conduit 

 

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit 

 

NEMA C80.1, UL 6. 

 

2.8   CABINETS, JUNCTION BOXES, AND PULL BOXES 

 

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet 

steel. 

 

2.9   WIRES AND CABLES 

 

Wires and cables shall meet applicable requirements of NFPA 70 and UL for 

type of insulation, jacket, and conductor specified or indicated.  Wires and 

cables manufactured more than 12 months prior to date of delivery to site 

shall not be used. 

 

2.9.1   Conductors 

 

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 

10 AWG and smaller diameter shall be solid, except that conductors for 

remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 

stranded unless specifically indicated otherwise.  Conductor sizes and 

ampacities shown are based on copper.  All conductors shall be copper. 

 

2.9.1.1   Minimum Conductor Sizes 

 

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 remote-

control and signal circuits, No. 14 AWG; for Class 2 low-energy, remote-
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control and signal circuits, and No. 16 AWG for Class 3 low-energy, remote-

control, alarm and signal circuits, No. 22 AWG. 

 

2.9.2   Color Coding 

 

Provide for service, feeder, branch, control, and signaling circuit 

conductors.  Color shall be green for grounding conductors and white for 

neutrals; except where neutrals of more than one system are installed in 

same raceway or box, other neutrals shall be white with a different colored 

(not green) stripe for each.  Color of ungrounded conductors in different 

voltage systems shall be as follows: 

 

a.  208/120 volt, three-phase 

 

(1)  Phase A - black 

 

(2)  Phase B - red 

 

(3)  Phase C - blue 

 

b.  480/277 volt, three-phase 

 

(1)  Phase A - brown 

 

(2)  Phase B - orange 

 

(3)  Phase C - yellow 

 

c.  120/240 volt, single phase:  Black and red 

 

d.  On three-phase, four-wire delta system, high leg shall be 

orange, as required by NFPA 70. 

 

2.9.3   Insulation 

 

Unless specified or indicated otherwise or required by NFPA 70, power and 

lighting wires shall be 600-volt, Type THWN/THHN conforming to UL 83 or Type 

XHHW conforming to UL 44, except that grounding wire may be type TW 

conforming to UL 83; remote-control and signal circuits shall be Type TW or 

TF, conforming to UL 83.  Where lighting fixtures require 90-degree 

Centigrade (C) conductors, provide only conductors with 90-degree C 

insulation or better. 

 

2.9.4   Bonding Conductors 

 

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 

ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 

diameter. 

 

2.10   SPLICES AND TERMINATION COMPONENTS 

 

UL 486A and UL 486B, as applicable, for wire connectors and UL 510 for 

insulating tapes.  Connectors for No. 10 AWG and smaller diameter wires 

shall be insulated, pressure-type in accordance with UL 486A or UL 486C.  

Provide solderless terminal lugs on stranded conductors. 
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2.11   DEVICE PLATES 

 

Provide UL listed, one-piece device plates for outlets to suit the devices 

installed.  For metal outlet boxes, plates on unfinished walls shall be of 

zinc-coated sheet steel or cast metal having round or beveled edges.  For 

nonmetallic boxes and fittings, other suitable plates may be provided. 

Plates on finished walls shall be satin finish stainless steel or brushed-

finish aluminum, minimum 0.03 inch thick.  Screws shall be machine-type with 

countersunk heads in color to match finish of plate.  Sectional type device 

plates will not be permitted.  Plates installed in wet locations shall be 

gasketed and UL listed for "wet locations." 

 

2.12   SWITCHES 

 

2.12.1   Switch with Red Pilot Handle 

 

NEMA WD 1.  Provide pilot lights that are integrally constructed as a part 

of the switch's handle.  The pilot light shall be red and shall illuminate 

whenever the switch is closed or "on".  The pilot lighted switch shall be 

rated 20 amps and 120 volts or 277 volts as indicated.  Provide the 

circuit's neutral conductor to each switch with a pilot light. 

 

2.12.3   Breakers Used as Switches 

 

For 120- and 277-Volt fluorescent fixtures, mark breakers "SWD" in 

accordance with UL 489. 

 

2.12.4   Disconnect Switches 

 

NEMA KS 1.  Provide heavy duty-type switches where indicated, where switches 

are rated higher than 240 volts, and for double-throw switches. Fused 

switches shall utilize Class R fuseholders and fuses, unless indicated 

otherwise.  Switches serving as motor-disconnect means shall be horsepower 

rated.  Provide switches in NEMA enclosure as indicated per NEMA ICS 6. 

 

2.13   PANELBOARDS 

 

All equipment shall match existing model and manufacturer. 

 

2.13.1   Circuit Breakers 

 

UL 489, thermal magnetic-type having a minimum short-circuit current rating 

equal to the short-circuit current rating of the panelboard in which the 

circuit breaker shall be mounted.  Breaker terminals shall be UL listed as 

suitable for type of conductor provided. Where indicated on the drawings, 

provide circuit breakers with shunt trip devices. Series rated circuit 

breakers and plug-in circuit breakers are unacceptable.  Breakers shall 

match existing model and manufacturer. 

 

2.13.2.1   Multipole Breakers 

 

Provide common trip-type with single operating handle.  Breaker design shall 

be such that overload in one pole automatically causes all poles to open.  

Maintain phase sequence throughout each panel so that any three adjacent 

breaker poles are connected to Phases A, B, and C, respectively. 
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2.13.2.2   Circuit Breakers for HVAC Equipment 

 

Circuit breakers for HVAC equipment having motors (group or individual) 

shall be marked for use with HACR type and UL listed as HACR type. 

 

2.14   LOCKOUT REQUIREMENTS 

 

Provide disconnecting means capable of being locked out for machines and 

other equipment to prevent unexpected startup or release of stored energy in 

accordance with 29 CFR 1910.147.  Mechanical isolation of machines and other 

equipment shall be in accordance with requirements of Division 15, 

"Mechanical." 

2.15   GROUNDING AND BONDING EQUIPMENT 

 

2.15.1   Ground Rods 

 

UL 467.  Ground rods shall be copper-clad steel, with minimum diameter of 

3/4 inch and minimum length of 10 feet. 

 

2.15.2   Ground Bus 

 

A copper ground bus shall be provided in the electrical equipment rooms as 

indicated. 

 

2.16   MANUFACTURER'S NAMEPLATE 

 

Each item of equipment shall have a nameplate bearing the manufacturer's 

name, address, model number, and serial number securely affixed in a 

conspicuous place; the nameplate of the distributing agent will not be 

acceptable. 

 

2.17   WARNING SIGNS 

 

Provide warning signs for flash protection in accordance with NFPA 70E and 

NEMA Z535.4 for switchboards, panelboards, industrial control panels, and 

motor control centers that are in other than dwelling occupancies and are 

likely to require examination, adjustment, servicing, or maintenance while 

energized.  Provide field installed signs to warn qualified persons of 

potential electric arc flash hazards when warning signs are not provided by 

the manufacturer.  The marking shall be clearly visible to qualified persons 

before examination, adjustment, servicing, or maintenance of the equipment. 

 

2.18   FACTORY APPLIED FINISH 

 

Electrical equipment shall have factory-applied painting systems which 

shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 

test and the additional requirements as specified herein.  Interior and 

exterior steel surfaces of equipment enclosures shall be thoroughly cleaned 

and then receive a rust-inhibitive phosphatizing or equivalent treatment 

prior to painting.  Exterior surfaces shall be free from holes, seams, 

dents, weld marks, loose scale or other imperfections.  Interior surfaces 

shall receive not less than one coat of corrosion-resisting paint in 

accordance with the manufacturer's standard practice.  Exterior surfaces 

shall be primed, filled where necessary, and given not less than two coats 

baked enamel with semigloss finish.  Equipment located indoors shall be ANSI 

Light Gray, and equipment located outdoors shall be ANSI Light Gray.  
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Provide manufacturer's coatings for touch-up work and as specified in 

paragraph FIELD APPLIED PAINTING. 

 

PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Electrical installations, including weatherproof and hazardous locations and 

ducts, plenums and other air-handling spaces, shall conform to requirements 

of NFPA 70 and IEEE C2 and to requirements specified herein. 

 

3.1.1   Underground Service 

 

Underground service conductors and associated conduit shall be continuous 

from service entrance equipment to outdoor power system connection. 

 

3.1.2   Labels 

 

Wherever work results in service entrance disconnect devices in more than 

one enclosure, as permitted by NFPA 70, each enclosure, new and existing, 

shall be labeled as one of several enclosures containing service entrance 

disconnect devices.  Label, at minimum, shall indicate number of service 

disconnect devices housed by enclosure and shall indicate total number of 

enclosures that contain service disconnect devices.  Provide laminated 

plastic labels conforming to paragraph FIELD FABRICATED NAMEPLATES.  Use 

lettering of at least 0.25 inch in height, and engrave on black-on-white 

matte finish.  Service entrance disconnect devices in more than one 

enclosure, shall be provided only as permitted by NFPA 70. 

 

3.1.3   Wiring Methods 

 

Provide insulated conductors installed in rigid steel conduit, IMC, rigid 

nonmetallic conduit, or EMT, except where specifically indicated or 

specified otherwise or required by NFPA 70 to be installed otherwise.  

Grounding conductor shall be separate from electrical system neutral 

conductor.  Provide insulated green equipment grounding conductor for 

circuit(s) installed in conduit and raceways.  Shared neutral, or multi-wire 

branch circuits, are not permitted with arc-fault circuit interrupters.  

Minimum conduit size shall be 1/2 inch in diameter for low voltage lighting 

and power circuits.  Vertical distribution in multiple story buildings shall 

be made with metal conduit in fire-rated shafts.  Metal conduit shall extend 

through shafts for minimum distance of 6 inches. 

Conduit which penetrates fire-rated walls, fire-rated partitions, or fire-

rated floors shall be firestopped in accordance with Section 07840, 

FIRESTOPPING. 

 

3.1.4   Pull Wire 

 

Install pull wires in empty conduits.  Pull wire shall be plastic having 

minimum 200-pound force tensile strength.  Leave minimum 36 inches of slack 

at each end of pull wire. 

 

3.1.5   Conduit Installation 

 

Unless indicated otherwise, conceal conduit under floor slabs and within 

finished walls, ceilings, and floors.  Keep conduit minimum 6 inches away 

from parallel runs of flues and steam or hot water pipes.  Install conduit 
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parallel with or at right angles to ceilings, walls, and structural members 

where located above accessible ceilings and where conduit will be visible 

after completion of project.  Run conduits in crawl space or under floor 

slab as if exposed. 

 

3.1.6.1   Restrictions Applicable to Aluminum Conduit 

 

a.  Do not install underground or encase in concrete or masonry. 

 

b.  Do not use brass or bronze fittings. 

 

c.  Do not use when the enclosed conductors must be shielded from 

the effects of High-altitude Electromagnetic Pulse (HEMP). 

 

3.1.6.2   Restrictions Applicable to EMT 

 

a.  Do not install underground. 

 

b.  Do not encase in concrete, mortar, grout, or other cementitious 

materials. 

 

c.  Do not use in areas subject to severe physical damage including 

but not limited to equipment rooms where moving or replacing 

equipment could physically damage the EMT. 

 

d.  Do not use in hazardous areas. 

 

e.  Do not use outdoors. 

 

f.  Do not use in fire pump rooms. 

 

g.  Do not use when the enclosed conductors must be shielded from 

the effects of High-altitude Electromagnetic Pulse (HEMP). 

 

3.1.6.4   Restrictions Applicable to Flexible Conduit 

 

Use only as specified in paragraph FLEXIBLE CONNECTIONS.  Do not use when 

the enclosed conductors must be shielded from the effects of High-altitude 

Electromagnetic Pulse (HEMP). 

 

3.1.6.5   Underground Conduit Other Than Service Entrance 

 

Plastic-coated rigid steel; PVC, Type EPC-40.  Convert nonmetallic conduit, 

other than PVC Schedule 40 or 80, to plastic-coated rigid, steel conduit 

before rising through floor slab.  Plastic coating shall extend minimum 6 

inches above floor. 

 

3.1.6.6   Conduit Installed in Concrete Floor Slabs 

 

PVC, Type EPC-40, unless indicated otherwise.  Locate so as not to adversely 

affect structural strength of slabs.  Install conduit within middle one-

third of concrete slab.  Do not stack conduits.  Space conduits horizontally 

not closer than three diameters, except at cabinet locations.  Curved 

portions of bends shall not be visible above finish slab.  Increase slab 

thickness as necessary to provide minimum one inch cover over conduit.  

Where embedded conduits cross building and/or expansion joints, provide 

suitable watertight expansion/deflection fittings and bonding jumpers.  
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Expansion/deflection fittings shall allow horizontal and vertical movement 

of raceway.  Conduit larger than one inch trade size shall be parallel with 

or at right angles to main reinforcement; when at right angles to 

reinforcement, conduit shall be close to one of supports of slab.  Where 

nonmetallic conduit is used, raceway shall be converted to plastic coated 

rigid steel before rising above floor, unless specifically indicated. 

 

3.1.6.7   Stub-Ups 

 

Provide conduits stubbed up through concrete floor for connection to free-

standing equipment with adjustable top or coupling threaded inside for 

plugs, set flush with finished floor.  Extend conductors to equipment in 

rigid steel conduit, except that flexible metal conduit may be used 6 inches 

above floor.  Where no equipment connections are made, install screwdriver-

operated threaded flush plugs in conduit end. 

 

3.1.6.8   Conduit Support 

 

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. 

Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by 

concrete inserts or expansion bolts on concrete or brick; and by machine 

screws, welded threaded studs, or spring-tension clamps on steel work. 

Threaded C-clamps may be used on rigid steel conduit only.  Do not weld 

conduits or pipe straps to steel structures.  Load applied to fasteners 

shall not exceed one-fourth proof test load.  Fasteners attached to concrete 

ceiling shall be vibration resistant and shock-resistant.  Holes cut to 

depth of more than 1 1/2 inches in reinforced concrete beams or to depth of 

more than 3/4 inch in concrete joints shall not cut main reinforcing bars.  

Fill unused holes.  In partitions of light steel construction, use sheet 

metal screws.  In suspended-ceiling construction, run conduit above ceiling.  

Do not support conduit by ceiling support system.  Conduit and box systems 

shall be supported independently of both (a) tie wires supporting ceiling 

grid system, and (b) ceiling grid system into which ceiling panels are 

placed.  Supporting means shall not be shared between electrical raceways 

and mechanical piping or ducts.  Installation shall be coordinated with 

above-ceiling mechanical systems to assure maximum accessibility to all 

systems.  Spring-steel fasteners may be used for lighting branch circuit 

conduit supports in suspended ceilings in dry locations.   Support exposed 

risers in wire shafts of multistory buildings by U-clamp hangers at each 

floor level and at 10 foot maximum intervals. Where conduit crosses building 

expansion joints, provide suitable watertight expansion fitting that 

maintains conduit electrical continuity by bonding jumpers or other means.  

For conduits greater than 2 1/2 inches inside diameter, provide supports to 

resist forces of 0.5 times the equipment weight in any direction and 1.5 

times the equipment weight in the downward direction. 

 

3.1.6.9   Directional Changes in Conduit Runs 

 

Make changes in direction of runs with symmetrical bends or cast-metal 

fittings.  Make field-made bends and offsets with hickey or conduit-bending 

machine.  Do not install crushed or deformed conduits.  Avoid trapped 

conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 

fittings, and equipment during construction.  Free clogged conduits of 

obstructions. 

 

3.1.6.10   Locknuts and Bushings 
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Fasten conduits to sheet metal boxes and cabinets with two locknuts where 

required by NFPA 70, where insulated bushings are used, and where bushings 

cannot be brought into firm contact with the box; otherwise, use at least 

minimum single locknut and bushing.  Locknuts shall have sharp edges for 

digging into wall of metal enclosures.  Install bushings on ends of 

conduits, and provide insulating type where required by NFPA 70. 

 

3.1.6.11   Flexible Connections 

 

Provide flexible steel conduit between 3 and 6 feet in length for recessed 

and semirecessed lighting fixtures; for equipment subject to vibration, 

noise transmission, or movement; and for motors.  Install flexible conduit 

to allow 20 percent slack.  Minimum flexible steel conduit size shall be 1/2 

inch diameter.  Provide liquidtight flexible conduit in wet and damp 

locations and in fire pump rooms for equipment subject to vibration, noise 

transmission, movement or motors.  Provide separate ground conductor across 

flexible connections. 

 

3.1.7   Boxes, Outlets, and Supports 

 

Provide boxes in wiring and raceway systems wherever required for pulling of 

wires, making connections, and mounting of devices or fixtures.  Boxes for 

metallic raceways shall be cast-metal, hub-type when located in wet 

locations, when surface mounted on outside of exterior surfaces, or when 

surface mounted on interior walls exposed up to 7 feet above floors and 

walkways, and when specifically indicated.  Boxes in other locations shall 

be sheet steel, except that aluminum boxes may be used with aluminum 

conduit, and nonmetallic boxes may be used with nonmetallic sheathed cable 

conduit system.  Each box shall have volume required by NFPA 70 for number 

of conductors enclosed in box.  Boxes for mounting lighting fixtures shall 

be minimum 4 inches square, or octagonal, except that smaller boxes may be 

installed as required by fixture configurations, as approved.  Boxes for use 

in masonry-block or tile walls shall be square-cornered, tile-type, or 

standard boxes having square-cornered, tile-type covers.  Provide gaskets 

for cast-metal boxes installed in wet locations and boxes installed flush 

with outside of exterior surfaces.  Provide separate boxes for flush or 

recessed fixtures when required by fixture terminal operating temperature; 

fixtures shall be readily removable for access to boxes unless ceiling 

access panels are provided.  Support boxes and pendants for surface-mounted 

fixtures on suspended ceilings independently of ceiling supports.  Fasten 

boxes and supports with wood screws on wood, with bolts and expansion 

shields on concrete or brick, with toggle bolts on hollow masonry units, and 

with machine screws or welded studs on steel.  In open overhead spaces, cast 

boxes threaded to raceways need not be separately supported except where 

used for fixture support; support sheet metal boxes directly from building 

structure or by bar hangers.  Where bar hangers are used, attach bar to 

raceways on opposite sides of box, and support raceway with approved-type 

fastener maximum 24 inches from box.  When penetrating reinforced concrete 

members, avoid cutting reinforcing steel. 

 

3.1.9   Boxes 

 

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep, 

except where shallower boxes required by structural conditions are approved.  

Boxes for other than lighting fixture outlets shall be minimum 4 inches 

square, except that 4 by 2 inch boxes may be used where only one raceway 

enters outlet.  Telecommunications outlets shall be a minimum of 4 inches 
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square by 2 1/8 inches deep, except for wall mounted telephones and outlet 

boxes for handicap telephone stations.  Mount outlet boxes flush in finished 

walls. 

 

3.1.10   Pull Boxes 

 

Construct of at least minimum size required by NFPA 70 of code-gauge 

aluminum or galvanized sheet steel, except where cast-metal boxes are 

required in locations specified herein.  Provide boxes with screw-fastened 

covers.  Where several feeders pass through common pull box, tag feeders to 

indicate clearly electrical characteristics, circuit number, and panel 

designation. 

 

3.1.11   Mounting Heights 

 

Mount panelboards, enclosed circuit breakers, motor controller and 

disconnecting switches so height of operating handle at its highest position 

is maximum 78 inches above floor.  Mount lighting switches and handicapped 

telecommunications stations 48 inches above finished floor. Mount 

receptacles and telecommunications outlets 18 inches above finished floor, 

unless otherwise indicated.  Wall-mounted telecommunications outlets shall 

be mounted at height indicated.   Mount other devices as indicated.  Measure 

mounting heights of wiring devices and outlets in non-hazardous areas to 

center of device or outlet.  Measure mounting heights of receptacle outlet 

boxes in the hazardous area 18 to the bottom of the outlet box. 

 

3.1.12   Conductor Identification 

 

Provide conductor identification within each enclosure where tap, splice, or 

termination is made.  For conductors No. 6 AWG and smaller diameter, color 

coding shall be by factory-applied, color-impregnated insulation.  For 

conductors No. 4 AWG and larger diameter, color coding shall be by heat 

shrink-type sleeves.  Identify control circuit terminations in accordance 

with Section 15951, DIRECT DIGITAL CONTROL FOR HVAC SYSTEMS. 

 

3.1.12.1   Marking Strips 

 

White or other light-colored plastic marking strips, fastened by screws to 

each terminal block, shall be provided for wire designations.  The wire 

numbers shall be made with permanent ink.  The marking strips shall be 

reversible to permit marking both sides, or two marking strips shall be 

furnished with each block.  Marking strips shall accommodate the two sets of 

wire numbers.  Each device to which a connection is made shall be assigned a 

device designation in accordance with NEMA ICS 1 and each device terminal to 

which a connection is made shall be marked with a distinct terminal marking 

corresponding to the wire designation used on the Contractor's schematic and 

connection diagrams.  The wire (terminal point) designations used on the 

Contractor's wiring diagrams and printed on terminal block marking strips 

may be according to the Contractor's standard practice; however, additional 

wire and cable designations for identification of remote (external) circuits 

shall be provided for the Government's wire designations.  Prints of the 

marking strips drawings submitted for approval will be so marked and 

returned to the Contractor for addition of the designations to the terminal 

strips and tracings, along with any rearrangement of points required. 

 

3.1.13   Splices 
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Make splices in accessible locations.  Make splices in conductors No. 10 AWG 

and smaller diameter with insulated, pressure-type connector.  Make splices 

in conductors No. 8 AWG and larger diameter with solderless connector, and 

cover with insulation material equivalent to conductor insulation. 

 

3.1.14   Covers and Device Plates 

 

Install with edges in continuous contact with finished wall surfaces without 

use of mats or similar devices.  Plaster fillings are not permitted.  

Install plates with alignment tolerance of 1/16 inch.  Use of sectional-type 

device plates are not permitted.  Provide gasket for plates installed in wet 

locations. 

 

3.1.15   Electrical Penetrations 

 

Seal openings around electrical penetrations through fire resistance-rated 

walls, partitions, floors, or ceilings in accordance with Section 07840, 

FIRESTOPPING. 

 

3.1.16   Grounding and Bonding 

 

Provide In accordance with NFPA 70 and NFPA 780.  Ground exposed, non-

current-carrying metallic parts of electrical equipment, access flooring 

support system, metallic raceway systems, grounding conductor in metallic 

and nonmetallic raceways, telecommunications system grounds, grounding 

conductor of nonmetallic sheathed cables, and neutral conductor of wiring 

systems.  Make ground connection at main service equipment, and extend 

grounding conductor to point of entrance of metallic water service.  Make 

connection to water pipe by suitable ground clamp or lug connection to 

plugged tee. If flanged pipes are encountered, make connection with lug 

bolted to street side of flanged connection.  Supplement metallic water 

service grounding system with additional made electrode in compliance with 

NFPA 70.  Make ground connection to driven ground rods on exterior of 

building.  Interconnect all grounding media in or on the structure to 

provide a common ground potential.  This shall include lightning protection, 

electrical service, telecommunications system grounds, as well as 

underground metallic piping systems.  Interconnection to the gas line shall 

be made on the customer's side of the meter.  Use main size lightning 

conductors for interconnecting these grounding systems to the lightning 

protection system.  In addition to the requirements specified herein, 

provide telecommunications grounding in accordance with TIA J-STD-607-A.  

Where ground fault protection is employed, ensure that connection of ground 

and neutral does not interfere with correct operation of fault protection. 

 

3.1.16.1   Ground Rods 

 

Provide cone pointed ground rods.  The resistance to ground shall be 

measured using the fall-of-potential method described in IEEE STD 81.  The 

maximum resistance of a driven ground shall not exceed 25 ohms under 

normally dry conditions.  If this resistance cannot be obtained with a 

single rod, install additional rods not less than 6 feet on centers.  If the 

resultant resistance exceeds 25 ohms measured not less than 48 hours after 

rainfall, notify the Contracting Officer who will decide on the number of 

ground rods to add. 

 

 3.1.16.2   Grounding Connections 
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Make grounding connections which are buried or otherwise normally 

inaccessible, excepting specifically those connections for which access for 

periodic testing is required, by exothermic weld or compression connector. 

 

a.  Make exothermic welds strictly in accordance with the weld 

manufacturer's written recommendations.  Welds which are "puffed 

up" or which show convex surfaces indicating improper cleaning are 

not acceptable.  Mechanical connectors are not required at 

exothermic welds. 

 

b.  Make compression connections using a hydraulic compression tool 

to provide the correct circumferential pressure.  Tools and dies 

shall be as recommended by the manufacturer.  An embossing die code 

or other standard method shall provide visible indication that a 

connector has been adequately compressed on the ground wire. 

 

3.1.16.3   Ground Bus 

 

A copper ground bus shall be provided in the electrical equipment rooms as 

indicated. Noncurrent-carrying metal parts of electrical equipment shall be 

effectively grounded by bonding to the ground bus.  The ground bus shall be 

bonded to both the entrance ground, and to a ground rod or rods as specified 

above having the upper ends terminating approximately 4 inches above the 

floor.  Connections and splices shall be of the brazed, welded, bolted, or 

pressure-connector type, except that pressure connectors or bolted 

connections shall be used for connections to removable equipment.  For 

raised floor equipment rooms in computer and data processing centers, a 

minimum of 4, one at each corner, ground buses shall be provided and 

connected to the building grounding system.  Connections shall be bolted 

type in lieu of thermoweld, so they can be changed as required by additions 

and/or alterations. 

 

3.1.16.4   Resistance 

 

Maximum resistance-to-ground of grounding system shall not exceed 5 ohms 

under dry conditions.  Where resistance obtained exceeds 5 ohms, contact 

Contracting Officer for further instructions. 

 

3.1.17   Equipment Connections 

 

Provide power wiring for the connection of motors and control equipment 

under this section of the specification.  Except as otherwise specifically 

noted or specified, automatic control wiring, control devices, and 

protective devices within the control circuitry are not included in this 

section of the specifications but shall be provided under the section 

specifying the associated equipment. 

 

3.1.18   Repair of Existing Work 

 

Repair of existing work, demolition, and modification of existing electrical 

distribution systems shall be performed as follows: 

 

3.1.18.1   Workmanship 

 

Lay out work in advance.  Exercise care where cutting, channeling, chasing, 

or drilling of floors, walls, partitions, ceilings, or other surfaces is 

necessary for proper installation, support, or anchorage of conduit, 
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raceways, or other electrical work.  Repair damage to buildings, piping, and 

equipment using skilled craftsmen of trades involved. 

 

3.1.18.2   Existing Concealed Wiring to be Removed 

 

Existing concealed wiring to be removed shall be disconnected from its 

source.  Remove conductors; cut conduit flush with floor, underside of 

floor, and through walls; and seal openings. 

 

3.1.18.3   Removal of Existing Electrical Distribution System 

 

Removal of existing electrical distribution system equipment shall include 

equipment's associated wiring, including conductors, cables, exposed 

conduit, surface metal raceways, boxes, and fittings, back to equipment's 

power source as indicated. 

 

3.1.18.4   Continuation of Service 

 

Maintain continuity of existing circuits of equipment to remain.  Existing 

circuits of equipment shall remain energized.  Circuits which are to remain 

but were disturbed during demolition shall have circuits wiring and power 

restored back to original condition. 

 

3.2   FIELD FABRICATED NAMEPLATE MOUNTING 

 

Provide number, location, and letter designation of nameplates as indicated.  

Fasten nameplates to the device with a minimum of two sheet-metal screws or 

two rivets. 

 

3.3   FIELD APPLIED PAINTING 

 

Paint electrical equipment as required to match finish of adjacent surfaces 

or to meet the indicated or specified safety criteria.  Painting shall be as 

specified in Section 09900, PAINTS AND COATINGS. 

 

3.4   FIELD QUALITY CONTROL 

 

Furnish test equipment and personnel and submit written copies of test 

results.  Give Contracting Officer 5 working days notice prior to each test. 

 

3.4.1   Devices Subject to Manual Operation 

 

Each device subject to manual operation shall be operated at least five 

times, demonstrating satisfactory operation each time. 

 

3.4.2   600-Volt Wiring Test 

 

Test wiring rated 600 volt and less to verify that no short circuits or 

accidental grounds exist.  Perform insulation resistance tests on wiring No. 

6 AWG and larger diameter using instrument which applies voltage of 

approximately 500 volts to provide direct reading of resistance.  Minimum 

resistance shall be 250,000 ohms. 

 

3.4.3   Grounding System Test 

 

Test grounding system to ensure continuity, and that resistance to ground is 

not excessive.  Test each ground rod for resistance to ground before making 
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connections to rod; tie grounding system together and test for resistance to 

ground.  Make resistance measurements in dry weather, not earlier than 48 

hours after rainfall.  Submit written results of each test to Contracting 

Officer, and indicate location of rods as well as resistance and soil 

conditions at time measurements were made. 

 

   -- End of Section -- 

 

 




